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(54) Heat-sensitive recording material 

(57) A heat-sensitive recording material formed of a 
support having disposed thereon a heat-sensitive color- 
forming layer that includes an electron-donating leuco- 
dye and an electron-receiving compound, with the heat- 
sensitive color-forming layer including, N-(4-hydroxy- 
phenyl)-p-toluenesulfonamide as the electron-donating 
leuco-dye. The heat-sensitive color-forming layer may 
include 2-benzyloxynaphthalene or a combination of 
2-benzyloxynaphthalene and methylolstearic acid 
amide as a sensitizer, calcite-type precipitated calcium 
carbonate light and/or aluminium hydroxide as an inor- 
ganic pigment, polyvinyl alcohol having a degree of sa- 
ponification of 85 to 99 mol% and a degree of polymer- 



ization of from 200 to 2000 as an adhesive, and 1 , 1 ,3-tris 
(2-methyl-4-hydroxy-5-tert-butylphenyl)butane and/or 
1 ,1 ,3-tris(2-methyl-4-hydroxy-5-cyclohexylphenyl)bu- 
tane as an image stabilizer. When the layer includes 
2-benzyloxynaphthalene and methylolstearic acid 
amide, a ratio (x/y) of 2-benzyloxynaphthalene (x) to 
methylolstearic acid amide (y) is preferably 95/5 to 
40/60. The support can be essentially waste pulp. The 
heat-sensitive recording material of the present inven- 
tion may additionally include a protective layer including 
an inorganic pigment and a water-soluble polymer. 
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Description ^ 

BACKGROUND OF THE INVENTION 

Field of the Invention > 

[0001] The present Invention relates to a heat-sensitive recording material, and In particular to a heat-sensitive re- 
cording material capable of forming high-density color images with little background fogging and having good image 
preservability. 

Description of the Related Art 



[0002] Heat-sensitive recording materials are widely used in the art because they are relatively inexpensive and 
capable of being processed in compact recording appliances not requiring specific maintenance. In order to increase 
15 the density of the color images to be formed on such heat-sensitive recording materials and to improve the image 
preservability of the materials, various studies are now being made relating to electron-donating leuco-dyes and elec- 
tron-receiving compounds and to the layer constitution of heat-sensitive recording materials. 

[0003] 2 J 2-bts(4-hydroxyphenyl)propane (i.e., bisphenol A, referred to as "BPA") has been widely used as an elec- 
tron-receiving compound with respect to electron-donating leuco-dyes used in such heat-sensitive recording materials. 
20 However, a heat-sensitive recording material having satisfactory sensitivity, ability to prevent background fogging, and 
good image preservability has not been obtained. 

[0004] Japanese Patent Application Publication (JP-B) No. 2-25354 discloses a heat-sensitive recording paper in 
which N-(4-hydroxyphenyl)-p-toluenesulfonamide is used as an electron-receiving compound. However, with the ad- 
vancement in recent years of high-speed thermal head printers, even such heat-sensitive recording papers arc unsat- 

25 isfactory in terms of sensitivity, ability to prevent background fogging, and also in terms of thermal head matching 
properties such as adhesion of contaminants to the thermal heads and abrading the thermal heads. 
[0005] In addition, heat-sensitive recording materials generally have weak surface strength and inferior printability , 
which gives rise to problems such as peeling of the paper during offset printing. In order to avoid such problems, it is 
possible to increase the amount of adhesive included in the heat-sensitive color-forming layer. However, increasing 

30 the amount of adhesive is problematic in that the color density of the heat-sensitive recording material is lowered. Thus, 
in order to solve these problems, there has been a strong demand for heat-sensitive recording materials that can 
ensure high color density and have good printability. 

[0006] Further, inkjet printers have become widespread in offices as means for outputting from personal computers. 
Respective recording surfaces of the inkjet recording materials and heat-sensitive recording materials are often put 
35 together. However, conventional heat-sensitive recording materials are not satisfactorily resistant to ink for inkjet print- 
ers. Therefore, when the recording surface of the heat-sensitive recording material contacts the recording surface of 
the inkjet recording material, there has been the problem of fogging in the background area of the heat-sensitive re- 
cording material and density of the image area being lowered. 

[0007] Moreover, due to a heightening awareness of the environment in recent years, there has been a demand for 
heat-sensitive recording materials that utilize supports in which waste pulp (so-called recycled paper) forms the main 
constituent. However, it has not always been the case that satisfactory heat-sensitive recording materials have been 
obtained, because background fogging and image preservability become worse as a result of using recycled paper as 
the support. In particular, when BPA is used as a developer for the recycled paper, background fogging and image 
preservability deteriorate. 

45 [0008] Japanese Patent Application Laid-Open (JP-A) No. 3-140287 discloses a heat-sensitive recording material 
with which recording sensitivity is improved without attendant background contamination, and that can be applied to 
ultra-high speed printers as a result. This is due to the use of a recycled paper, wherein a measured value of a base 
paper by a regular reflection-type surface smoothness sensor under a pressure of 20 kg/cm 2 is no less than 8%. The 
heat-sensitive recording material disclosed in JP-A No. 3-140287 uses a developer comprising a phenol (sucfi as 

50 bisphenol), a sulfone and a hydroxybenzoic acid. However, the image preservability of the heat-sensitive recording 
material is insufficient. 

[0009] JP-A No. 4-21486 discloses obtaining a heat-sensitive recording material that has excellent recoloring po- 
tential (coloring after preservation) , even when recycled paper is used as the support, by using as the developer bis 
(4-hydroxyphenyl)acetate-n-butyl, 4-hydroxy-4-isopropoxydiphenyl sulfone, 4,4'-thiobis(3-methyl-6-tert-butylphenol) 
55 or N.N'-diphenylthiourea. However, resistance to background fogging and image preservability of the heat -sensitive 
recording material disclosed in JP-A No. 4-21486 are still insufficient. 
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SUMMARY OF THE INVENTION 



[001 0] It is a first object of the present invention to provide a heat-sensitive recording material that ensures increased 
color density, little background fogging and good image preservability. 
s [001 1] It is a second object of the present invention to provide a heat-sensitive recording material havinq qood chem- 
ical resistance. 

[0012] It is a third object of the present invention to provide a heat-sensitive recording material that well matches 
thermal heads, without leaving contaminants on the thermal heads and without abrading the thermal heads. 
[0013] It is a fourth object of the present invention to provide a heat-sensitive recording material havinq qood print- 
10 ability. 

[0014] It is a fifth object of the present invention to provide a heat-sensitive recording material resistant to ink used 
in inkjet recording systems. 

[0015] It is a sixth object of the present invention to provide a heat-sensitive recording material which comprises 
recycled paper of essentially waste pulp as the support and which therefore has the advantage of reducing the burden 
'5 upon the environment. 

[0016] It is a seventh object of the present invention to provide a heat -sensitive recording material having sticking 
resistance. 

[0017] Specifically, the present invention provides a heat-sensitive recording material comprising support having 
disposed thereon a heal-sensilive color-forming layer that includes an electron-donating leuco-dye and an electron- 
receiving compound, wherein the heat-sensitive color-forming layer includes N-(4-hydroxyphenyl)-p«toluenesulfona- 
mide as the electron-receiving compound and includes a sensitizer of 2-benzyloxynaphthalene. 
[0018] With the heat-sensitive recording material comprising the above structure, color density is raised, there is 
little background fogging, and preservability of image areas and chemical resistance is excellent in comparison with 
conventional heat-sensitive recording materials. 

[001 9] The present invention also provides a heat-sensitive recording material comprising a support having disposed 
thereon a heat-sensitive color-forming layer that includes an electron-donating leuco-dye and an electron-receiving 
compound, wherein the heat-sensitive color-forming layer includes N-(4-hydroxyphenyl)-p-toluenesulfonamide as the 
electron-receiving compound and includes an inorganic pigment of calcite-type precipitated calcium carbonate light 
and/or aluminium hydroxide. 

[0020] With the heat-sensitive recording material comprising the above structure, color density is raised, there is 
little background, preservability of image areas is excellent, and compatibility with thermal heads is excellent (contam- 
inants do not adhere to the thermal heads and the thermal heads are not abraded) in comparison with conventional 
heat-sensitive recording materials. 

[0021 ] The present invention also provides a heat-sensitive recording material comprising a support having disposed 
thereon a heat-sensitive color-forming layer that includes an electron-donating leuco-dye and an electron-receiving 
compound, wherein the heat-sensitive color-forming layer includes N-(4-hydroxyphenyl)-p-toluenesulfonamide as the 
electron-receiving compound and includes an adhesive of polyvinyl alcohol having a degree of saponification of 85 to 
99 mol% and a degree of polymerization of 200 to 2000. 

[0022] With the heat-sensitive recording material comprising the above structure, sensitivity is increased, there is 
little background fogging, and preservability of image areas and offset printability are improved in comparison with 
conventional heat-sensitive recording materials. 

[0023] The present invention also provides a heat-sensitive recording material comprising a support having disposed 
thereon a heat-sensitive color-forming layer that includes an electron-donating leuco-dye and an electron-receiving 
compound, with a protective layer being disposed on the heat-sensitive color-forming layer, wherein the heat-sensitive 
color-forming layer includes N-(4-hydroxyphenyl)-p-toluenesulfonamide as the electron-receiving compound and the 
protective layer includes an inorganic pigment and a water-soluble polymer. 

[0024] With the heat-sensitive recording material comprising the above structure, inkjet ink resistance and sensitivity 
are improved, there is little background fogging, and color image preservability is excellent 

[0025] The present invention also provides a heat-sensitive recording material comprising a support having disposed 
thereon a heat-sensitive color-forming layer that includes an electron-donating leuco-dye and an electron-receiving 
compound, wherein the heat-sensitive color-forming layer includes N-(4-hydroxyphenyl)-p-toluenesulfonamide as the 
electron-receiving compound and the support comprises essentially waste pulp. 

[0026] Aihough recycled paper is used as the support, by using a specific developer, the heat-sensitive recording 
material of the present invention has well-balanced properties of high sensitivity, little background fogging and excellent 
55 image preservability. 

[0027] The present invention also provides a heat-sensitive recording material comprising a support having disposed 
thereon a heat-sensitive color-forming layer that includes an electron-donating leuco-dye and an electron-receiving 
compound, wherein the heat-sensitive color-forming layer includes N-(4-hydroxyphenyl) -p-toluenesulfonamide as the 
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electron-receiving compound, and includes, as a sensiti7er, 2-benzyloxynaphthalene and methylolstearic acid amide, 
with a ratio (x/y) of the 2-benzyloxynaphthalene (x) to the methylolstearic acid amide (y) being 95/5 to 40/60, and 
includes, as an image stabilizer, 1 .1 ,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane and/or 1 ,1 ,3-tris(2-methyl- 
4-hydroxy-5-cyclohexylphenyl)butane. 
5 [0028] With the heat-sensitive recording material comprising the above structure, color density is raised, there is 
little background fogging, and preservability of image areas, chemical resistance and sticking resistance are imrpoved 
in comparison with conventional heat-sensitive recording materials. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

10 

[0029] A heat-sensitive recording material of the present invention will be described below. The heat-sensitive re- 
cording material comprises a support having disposed thereon a heat-sensitive color-forming layer that includes an 
electron-donating leuco-dye and an electron-receiving compound, with the heat-sensitive color-forming layer including 
N-(4-hydroxyphenyl)-p-toluenesulfonamide as the electron-receiving compound. Conventional, well known supports 

15 can be used as the support in the present invention. Specifically, the support may comprise paper, such as woodfree 
paper, a paper to which a resin or pigment has been coated, resin-laminated paper, base paper having an undercoat 
layer (especially, woodfree paper having an undercoat layer), a synthetic paper, or a plastic film. 
[0030] In order to improve thermal head matching property, base paper having an undercoat layer is preferable. A 
base paper to which an undercoat layer that includes an oil-absorbing pigment has been disposed with a blade coaler 

20 is even more preferable. In this case, it is preferable that the Stoeckigt sizing degree of the support is at least 5 seconds. 
[0031] As the above support, a smooth support having a surface smoothness of at least 300 seconds, as stipulated 
by JIS-P8119, is preferable from the standpoint of good dot reproducibility. More preferably, the degree of surface 
smoothness of the support falls between 300 seconds and 500 seconds. 

[0032] A support including waste pulp as a main constituent, i.e., a support in which waste pulp occupies 50wt.% of 
25 the support, can also be used. 

[0033] Waste pulp is generally made from a combination of three steps: 

(1) disaggregation, in which waste paper is processed by a pulper with chemicals and mechanical force to be 
disaggregated into fibers, whereby printed ink in the waste paper is separated from the fibers; 
30 (2) removal of impurities, in which impurities (plastic, etc.) and other contaminants that were in the waste paper 

are removed; and 

(3) deinking, in which the ink separated from the fibers is removed from the system by floatation or washing. 

[0034] If desired, the fibers may be bleached while they are deinked or in another step. 

35 [0035] Using 1 00wt.% of the waste pulp thus obtained, or using a mixture of the waste pulp combined less than 50wt. 
% of virgin pulp, the support for the heat-sensitive recording material is formed according to ordinary processes. 
[0036] From the standpoint of good dot reproducibility, a smooth support having a surface smoothness of at least 
100 seconds, and preferably 150 seconds, as stipulated by JIS-P8119, is preferable as the support in which waste 
pulp forms the main constituent. 

40 [0037] Moreover, the support used in the present invention may have an undercoat layer. The undercoat layer pref- 
erably has pigment as a main component. All general inorganic and organic pigments may be used. However, the 
pigment is preferably one having a degree of oil absorption of at least 40 ml/1 00 g (cc/1 00 g), as stipulated by JIS-K51 01 . 
Specific examples include calcium carbonate, magnesium carbonate, barium sulfate, aluminium oxide, aluminium hy- 
droxide, kaolin, calcined kaolin, amorphous silica, calcined diatomaceous earth, aluminium silicate, magnesium alu- 

45 minosllicate, and urea-formalin resin powder. Among these, calcined kaolin having a degree of oil absorption of 70 ml/ 
1 00 g to 80 ml/1 00 g is preferred. 

[0038] When these pigments are coated on the supporl, the amount of the pigment is preferably at least 2 g/m 2 , 
more preferably at least 4 g/m 2 , and even more preferably 7 g/m 2 to 12 g/m 2 . 

[0039] Examples of the binder used in the undercoat layer include water-soluble polymers and aqueous binders. 
50 These may be used singly : or in combination of two or more different. 

[0040] Examples of the water-soluble polymer include starch, polyvinyl alcohol, polyacrylamide, carboxymethyl cel- 
lulose, methyl cellulose and casein. 

[0041 ] The aqueous binder generally comprises synthetic rubber latex or synthetic resin emulsion . Examples thereof 
include styrene-butadiene rubber latex, acrylonitrile-butadiene rubber latex, methyl acrylate-butadiene rubber latex 
55 and vinyl acetate emulsion. 

[0042] The amount of the binder used is determined in view of film strength of the coating layer and heat sensitivity 
of the heat-sensitivity color-forming layer. The amount of the binder with respect to the pigment added to the undercoat 
layer is 3 to 1 00wt.%, preferably 5 to 50wt.%, and more preferably 8 to 15wt.%. The undercoat layer may also include, 
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for example, wax, color erasure inhibitors and surfactants. 

[0043] Any known coating method can be employed to apply the undercoat layer. Specifically methods can be used 
that un , air-knife coalers, roll coalers, blade coalers, gravure coalers, and curtain coalers. Among thes method X 

uTde^a'C™ 

[0044] Methods that use blade coalers are not limited to methods that used bevel blade coalers or vented blade 

off machfn 7^ ** " ^ blade C ° atGrS and bi » b,ade coaters These ™thods are also not Sited to 

off-machmecoaters.Theundercoatlayermaybeappliedbyanon-machinecoaterdisposedinapapermakinZ 
For enhanc.ng flowability when the undercoat layer is applied by the blade coaler, and to obtai SSte 
and planar shape, carboxymethyl cellulose having a degree of etherification of 0.6 to 0.8 and a weS av^aae mo 

T e 1fndI h l h r t " SenSitiVe Color - formin 9 la V er formed o" the support includes at least an electron-donating leuco- 

LmS,™ o'ectron-donating leuco-dye is preferably at least one selected from 2-anilino-3-methyl-6-diethyl- 
arn nofluoran , 2-an,l,no-3-methyl-6-(N-ethyl-N-isoamylamino)fluoran and 2-anilino-3-methyl-6-(N-ethyl-N kpropS- 
no)fluoran. These may be used singly, or two or more may be used In combination etnyi im propylami 

ESTi • ^ U T 9 - a «! eaSt °" e Se ' eCted fr ° m 2 - a " ilin o-3-™thyl-6-diethylaminofluoran, 2-anilino-3-melhyl-6-(IM- 
ethyNN-.soamylammoJfluoran and 2-anilino-3-methy.-6-(N-ethyl-N-propylamino)fluoran as the e.ectron-donatfng leu- 
rnn™ T 2T* preservabilit V ° f ima 9 e areas ™« chemical resistance can be further improved. 9 
i?h!, i, Z I ,' 0 " ^ ab ° Ve ' f ° r exam P |e ' 3-Oi(n-butylamino)-6-methyl-7-anilinofluoran, 2-anilino-3-methyl-6-N- 
7 aS.n T * T!m° ' U r an ' 3 - di ( n -P e " t V |amin ")-6-methyl-7-anilinof l uoran. ^(N-isoamy.^-ethy.amino) 6 meLl- 
T-anHmof uoran, 3-(N-n-hcxyl-N-othylamino)-6-methy.-7-anilinofluoran, 3-[N-(3-etho X ypropyl)-N ethylaminorimJ- 
thyl-7- ani |,nof.uoran, 3-di(n-butylamino)-7-(2-chloroanilino)fluoran, 3-c*ethylamino-7-( 2 ^h^ 

: s h e^ 

of non 0 !™ 3 " 2 - ani,in °- 3 - me ! l ;y'- 6 - dieth y | ^^f'^ran,and the like, from the standpoint of background fogging 
bLl^nT 9 3 - d, ( n - but y ,amin °)-6-methyl-7-anilinofluoran, 2-anilino-3-methyl-6 N-ethyl-N sec 

£, ?° a !. 3- d 'ethylamino-6-methyl-7-anilinof.uoran are preferabie as the electron-donating .euco-dye 

and 2s Jrn 6 m9 TT? electron - donatin 9 leuco - d y« Preferab.y 0.1 to 1 .0 g/m* and more preferably 0 2 
and 0.5 g/m 2 in view of color density and background fogging density. 

[0051] The heat-sensitive recording material of the present invention includes N-(4-hydroxyphenyl)-p-toluenesulfon- 
Svin^c™ 

proved ^ 1 back9roLJnd fofl 9 in 9 is reduced a " d preservability of image areas is im- 

300o?LI^ nhTtnn ° f electron ; receivin 9 compound is preferably 50 to 400% by weight, more preferably 10 to 
R» w f inln T 6 ? m ° re Pref6rab ^ 1 °° l ° 3 ° 0% by Weight with res P ect ^ the electron-donating leuco dye. 
be used ^l^Z e r^Z?H e T 9 t COmp ° Unds other than N-(4-hydroxyphen y i)-p-,o.uenesulfonamide mayalso 
P^nt^vSo" COmP ° Und the PrSSent » as -9 as the effects^ the 

oounL n THT 9 y 3ny J f ' ectron ; receivin 9 compound may be suitably selected for use in the invention, phenolic com- 
bLkgroundSng 3 ""^ "* me,a ' " P "*™ b * fr ° m the standpoint preventing 

nTf lhS,?K H hen °^ C ° mpounds include 2,2--bls(4-hydroxyphenol)pro P ane (bisphenol A), 4-t-butylphe- 
S3^£22T? "i , 4 h hydro ^ dl P he " oxide ' 1 ■ 1 '-bisf/l-hydroxyphenvOcyclohexane, 1 , 1 •-bis(3-ch.oro-4-hydroxyphe- 
dene d JEST, t '\ f ( ? - chl0fO - 4 - h y drox yP han y')-2-ethy.butane, 4,4'-sec-isooctylidene-diphenol, 4,4' sec-buty.i- 
Dhenn! 4 h h ^."O^'P^ol. 4-p-methy.pheny.pheno., 4,4'-methylc y c.ohexylidene-phenol. 4.4'isopentylidene- 
SXSr^' SU ' f0ne ' b6nZyl p - h y d ^- ate, 4.4,dihydroxydipheny, LL. and 

3°5 rfL mTiK 68 0f n the i . sa i li °y ,te acid derivatives and their polyvalent metal salts include 4-pentadecylsalicylic acid 
3 5-d, a-mo hy benzyOsahcyhc acd, 3,5-di(tert-octyl)salicylic acid, 5-octadecylsalicylic acid, 5-a-(p-a methylbenzyl 
S Ti! S h a , Cid ; ^o-^^hytoenzyLS-tert-octylsalicylic acid, 5-tetradecylsa.ic y.ic acid, 4-hexyToxysaTyH^ ac- 

id, 4-cyclohexyloxysal,cyhc acid, 4-decy.oxysalicylic acid, 4-docecyloxysalicylic acid, 4-pentadecyloxysa.S add 
4-octadecyloxysalicylic acid, and their salts with zinc, aluminium, calcium, copper or lead ecy.oxysahcylic acd, 
SSL Z^ly N - (4 - h y drox yP han y | )-P- ,olue ' 1e ^'fcn a ^ide is used together with any of the above-mentioned known 
electron-donat.ng compounds, the amount of N-(4-hydroxyphenyl)-p-toluenesulfonamide is preferably at least 50% bv 
weight, more preferably at least 70% by weight of the total of the electron-donating compounds V 
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[0058] In preparing the coating liquid for the heat-sensitive color-forming layer, the volume-average particle diameter 
of the particles of the electron-donating compound is preferably at most 1.0 urn, more preferably 0.4 to 0.7 urn. and 
even more preferably 0.5 to 0.7 urn. If the volume-average particle diameter of the particles exceeds 1 .0 pm, sometimes 
the heat sensitivity is lowered. The volume-average particle diameter can be readily measured with a laser-diffracto- 

s metric particle size distribution analyzer (e.g., LA500, manufactured by Horiba). 

[0059] The heat-sensitive color-forming layer in the heat-sensitive recording material of the present invention may 
include a sensitizer. Examples thereof include 2-benzyloxynaphthalene. aliphatic monoamides such as stearic acid 
amides (especially, methylolstearic acid amide) and palmitic acid amides, as well as stearylurea, p-benzylbiphenyl, di 
(2-methylphenoxy)ethane, di(2-methoxyphenoxy)ethane, p-naphthol (p-methylbenzyl) ether, cc-naphthyl benzyl ether, 

w 1 4-butanediol p-methylphenyl ether, 1 ,4-butanediol p-isopropylphenyl ether, 1 ,4-butanediol p-tert-octylphenyl ether, 
1-phenoxy-2-(4-ethylphenoxy)ethane, 1-phenoxy-2-(chlorophenoxy)ethane, 1 ,4-butanediol phenyl ether, Methylene 
glycol bis(4-methoxyphenyl) ether, m-terphenyl, methyl oxalate benzyl ether, 1 ,2-diphenoxymethylbenzene, and 
1 2-bis(3-methylphenoxy)ethane, 1 ,4-bis(phenoxymethyl)benzene. By including such sensitizers, the sensitivity of the 
recording material is significantly increased. Among the above sensitizers, 2-benzyloxynaphthalene and aliphatic 

is monoamides are preferable, and 2-benzyloxynaphthalene is particularly preferable. When 2-benzyloxynaphthalene 
and methylolstearic acid amide are included, it is possible to greatly improve sensitivity while suppressing generation 
of background fogging. 

[0060] The amount of the sensitizer added is preferably 75 to 200 parts by weight, and more preferably 100 to 150 
parts by weight, relative to 100 parts by weight of N-(4-hydroxyphenyl)-p-toluenesultonamide, which is the electron- 
ic receiving compound. When the amount of the sensitizer is within the range of 75 to 200 parts by weight, the effects of 
improved sensitivity become more pronounced and image preservability is also good. 

[0061] When 2-benzyloxynaphthalene and methylolstearic acid amide are included, the ratio (x/y) of 2-benzyloxy- 
naphthalene (x) to methylolstearic acid amide (y) by weight is preferably 95/5 to 40/60. When the ratio is smaller than 
95/5 or is greater than 40/60, in either case sensitivity becomes low. The ratio by weight is more preferably 90/1 0 to 

25 50/50, and even more preferably 85/15 to 70/30. 

[0062] The heat-sensitive color-forming layer in the heat-sensitive recording material of the present invention may 
include as an inorganic pigment calcium carbonate (e.g., calcite-type, cubic system), aluminium hydroxide, barium 
sulfate magnesium carbonate, magnesium oxide, lithopone, agalmatolite, kaolin, calcined kaolin and amorphous silica. 
[0063]' Among these basic pigments such as calcium carbonate, aluminium hydroxide, basic magnesium carbonate 

30 and magnesium oxide are preferably used, from the standpoint of obtaining a heat-sensitive recording matenal in which 
there is little background fogging. When calcite-type precipitated calcium carbonate light and/or aluminium hydroxide 
are included, there is little background fogging, little abrading of the thermal head, little contaminants adhere to the 
thermal head them and sticking resistance is improved. .,.,.« 
[0064] Precipitated calcium carbonate light is preferable. The crystal form of the precipitated calcium carbonate light 

as is generally, for example, calcite (burr-like configuration), aragonite or vaterite. However, calcite-type precipitated cal- 
cium carbonate light is preferable in view of absorbability, hardness and color density when recorded by a thermal 
head. Calcite-type precipitated calcium carbonate light whose particle shapes are spindle-like or scalenohedral is even 
more preferable. 

[0065] Well known methods can be used to manufacture the calcite-type precipitated calcium carbonate light. 

40 [0066] The amount of the inorganic pigment to be in the heat-sensitive color-forming layer is preferably 50 to 250 
parts by weight, more preferably 70 to 1 70 parts by weight, and even more preferably 90 to 1 40 parts by weight, relative 
to 1 00 parts by weight of the electron -receiving compound in the layer, in view of color density and reducing adhesion 
of contaminants to the thermal head. The amount of the pigment is preferably 50 to 1000% by weight, and more 
preferably 100 to 500% by weight, with respect to the electron-donating leuco-dye. 

45 [0067] With respect to the particle diameter of the inorganic pigment, the volume-average particle diameter is pref- 
erably 0.6 to 2.5 jim, more preferably 0.8 to 2.0 urn, and even more preferably 1 .0 to 1 .6 pm, In view of color density 
and reducing adhesion of contaminants to the thermal head. Moreover, a burr-like (calcite-type) calcium carbonate 
having a particle diameter of 1 to 3 pm can be preferably used. Further, kaolin having a particle diameter 1 to 3 pm 
can also be preferably used. The mean particle diameter of the other pigments such as aluminium hydroxide .s pref- 

so erably within the range of 0.3 to 1 .5 pm, and more preferably 0.5 to 0.9 (im. 

[0068] When calcite-type precipitated calcium carbonate light (x) and aluminium hydroxide (y) are used together, the 
weight ratio (x/y) is preferably 80/20 to 20/80, and more preferably 60/40 to 40/60. 

[0069] When calcite-type precipitated calcium carbonate light and aluminium hydroxide are combined with other 
inorganic pigments, it is preferable that the ratio (v/w) by weight of the total amount (v) of calcite-type prec.p.tated 
55 calcium carbonate light and aluminium hydroxide to the total amount (w) of the other inorganic pigments is 1 00/0 to 
60/40, and more preferably 100/0 to 80/20. 

[0070] It is also preferable for basic magnesium carbonate and magnesium oxide to be combined with other pigments 
and used in view of background fogging. In this case, the amount of basic magnesium carbonate and magnesium 
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15 



r°^, iS P -^f T b ' y 3 10 5 ° % by Weigh,> and more P referab 'V 5 to 30% by weight, of the total pigments 

Ed to aV'pVA^hllTJX' 0 rmi ^ ' ayer T V inC,UC ! e 88 ^ adh6SiVe P0 ' yVinyl a,COh01 hereinafter, sometimes 
™ f f ) 9 3 d69ree 0f sa P° nif| cation of 85 to 99 mol% and a degree of polymerization of 200 to 
2000 By including such PVA as an adhesive in the heat-sensitive color-forming layer, adhesion Sen thereat 
sensitive color-forming layer and the support is increased and problems such as paper peeling that aZ d r nq offset 
printing are prevented, whereby printability is improved. " h h h »«<« ar.se auring onset 

[0072] PVA that has a degree of saponification of 85 to 99 mol% can be used in the present invention When the 

and r rb e ° co S m P ° n,,,Cat r ° f ™ " ' eSS than 85 m ° ,% ' reSiStanCe 10 m0is,ure used in Printing is inlfficilnt 
and ,t becomes easy for paper peeling to occur. Alternatively, when the amount of PVA added is increased in order to 

9 !? 9 ' ? OI w d9nSity iS ' 0Wered - Further ' When the degree of wnncaoon exceeds 99 mol%, it be 
theTefore 7nc\JZu e ^ *° " th ° S ° M ™ * prepared ' Which leads t0 defects * 

[0 ° 73 ,- P «£ tha L haS 3 de9ree ° f P olvm erization within the range of 200 to 2000 can also be used in the present 
invention. When the degree of polymerization of the PVA is less than 200, it becomes easy for paper peeling to oSu 
at the time of offset pr.nting. When the amount of PVA added is increased in order to prevent paper pSg cX 
density .s lowered. When the degree of polymerization exceeds 2000, it becomes difficult for the PVA to b Solved 

eVITTr an V* e r C0S,tV 01 COatin9 S0 ' Uti0n inCreaS6S ' Whereb V * becomes to prepare and "at the 

coating solution. The degree of polymerization referred to herein indicates a mean degree of po.ymeJzation measu ed 
by melhods disclosed in JIS-K6726 (1994). '«uui, measurea 

20 l inn 7 nL "^^ PVA r n f t T t in heSl ' SenSit,Ve COl ° r - formin 9 ,aver is P^ferably 30 to 300 parts by weight relative to 
mlS Y ^ 6 eleCtron - donatin 9 touco^y, in view of color density and offset printabJy of L recording 

material (no paper peeling, etc.). The PVA content is more preferably 70 and 200 parts by weight, and even more 
preferably 1 00 to 1 70 parts by weight. The PVA in the heat-sensitive color-forming layer of the present invention ac s 

« n JL°ZT n adhe t sive ;° r J nCreasin9 adhesion betwee " tbe Wort and the heat-sensitive co'.or fol?ng C ^ 
25 also as a dispersant and a binder. y y ' 

MM L^te ThT 31 ^T^ 3 d69ree ° f sa P° nification ° f 85 to 99 ™l% a n° a degree of polymerization of 200 and 
2000 can be su. able used. However, at least one selected from sulfo-modified polyvinyl alcohol, diacetone-modified 
thecal head acetoa <=etyl-modified poiyvinyl alcohol is preferable in view of color density in record^ by a 

30 I? 7 h 6] , The K Sulf °- modified P 01 ^ 1 alc °hol. diacetone-modified polyvinyl alcohol and acetoacetyl-modified polyvinyl 
S a° oZr P e uA Se th 6 S 7 ,V ° r , in COmbination - ° r mav be furt her combined with another PVA. When combined 
with another PVA, the amount of sulfo-modified polyvinyl alcohol, diacetone-modified polyvinyl alcohol and/or ace- 
toacety.-mod,f,ed polyvinyl alcohol is preferably at least 10% by weight, and more preferably .Heart 20% by wefght 
with respect to the total amount of the PVA. ^ we, 9 n i, 

35 ES SU,fo -. modified P 0 '^' alcoh o' ean be prepared by several different methods, such as: a method in which 
an olefmsu fomc acd or its salt, such as ethylenesulfonic acid, allylsulfonic acid or methaHylsulfonic acid, is polymerized 
with a vinyl ester such as vinyl acetate in an alcohol or in a mixed solvent of alcohol/water, followed by saponifying the 
resultant polymer; a method in which a sulfonamide sodium salt is copolymerized with vinyl ester such as SSate 

Z Zl ?:V?,: resultant copo,ymer; a method in which a PVA is trea,ed witb brom - a - SE?fSS 

by heating the treated PVA in an aqueous solution of acidic sodium sulfite; a method in which a PVA is heated in an 
havi™^^ 

SsteT^nd !fl e on ne * m0 h C,i,ied P °!T inyl alCOh0 ' iS 8 Partia " y ° r com P lete| y ^Ponified product of a copolymer of a 
vmy. ester and a monomer hav.ng a d.acetone group. The diacetone-modified polyvinyl alcohol is prepared for exam- 

rnn™ 'T^ 9 * ^ by ^•V™*"* a vinyl ester and a monomer having a dlacetone group 

E ihL n d d ' aCetone - modmed P 0 ^'^ 1 alc °hol, there are no particular limitations on the amount of the monomer 
having the diacetone group (repetitive unit structure). 

[0080] The acetoacetyl-modified polyvinyl alcohol is generally prepared by adding a liquid or gaseous diketene to a 
solution d.spers.on or powderof polyvinyl alcohol resin and reacting them. The degree of acetylation of the acetoacetyl- 
recordlgmLVeria!. ^ determined in accordance with the desired quality of the heat-sensitive 

1^ heat - sensitive color-forming layer may also include image stabilizers and UV absorbents 
[0082] For the .mage stabilizer, phenolic compounds, especially hindered phenol compounds are effective Example 

^t' t « ,r, l 2 - methy, - 4 - hydrOXy - 5 - CVCloheX y | P hen y | ) butane . 1 ' 1 .3-tris(3 ; 5-di-tert-buty.-4 -hydroxypheny.)bu- 
tane ,1 .3-tns(2-methyl-4-hydroxy-5-tert-butylphenyl)propane. 2,2--methylene-bi S (6-tert-butyM-methylphenol) 2 z- 
methylene-b IS (6-tert-butyl-4-ethylphenol). 4,4--buty| i dene-bis(6-tert-butyl-3-methylpheno.), and 4 44hloi te SefnJ|. 
6-ten-buty.phenol). Among these, 1 .1 ,3-tris(2^^ 
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of 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane and 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-cyclohexylphenyi)bu- 
tane is also preferable. When the heat-sensitive color-forming layer includes N-(4-hydroxyphenyl)-p-toluenesulfona- 
mide and 2-benzyloxynaphthalene, background fogging is reduced by the interaction between the image stabilizer and 
N-(4-hydroxyphenyl)-p-toluenesulfonamide and 2-benzyloxynaphthalene, and preservability of image areas is further 
improved. 

[0083] The amount of the image stabilizer in the heat-sensitive color-forming layer is preferably 10 is 100 parts by 
weight, more preferably 20 to 60 parts by weight, and even more preferably 30 to 60 parts by weight, with respect to 
100 parts by weight of the electron-donating leuco dye in the layer, from the standpoint of effectively reducing back- 
ground fogging and improving image preservability. 

[0084] When 1,1 J 3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane (a) and 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-cy- 
clohexylphenyi)butane (p) are combined, the ratio (ct/p) by weight is preferably 20/80 to 80/20, and more preferably 
40/60 to 60/40. 

[0085] When 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane and/or 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-cy- 
clohexylphenyl)butane is combined with another image stabilizer, the amount of 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-tert- 
butylphenyl)butane and/or 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-cyclohexylphenyl)butane is preferably at least 50% by 
weight, and more preferably at least 70% by weight, of the total amount of the image stabilizer. 
[0086] Examples of the UV absorbents include the following UV absorbents. 
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<ch 3 ) 3 c: 

(CH 3 ) 3 C (CH 3 ) 3 C 



[0087] The heat-sensitive color-forming layer may also include a crosslinking agent to crosslink the PVA that serves 
as the adhesive. By the heat-sensitive color-forming layer including such a crosslinking agent, moisture resistance of 
the heat-sensitive recording material is improved. 

[0088] As long as the crosslinking agent is capable of crosslinking the PVA, any crosslinking agent can be suitably 
used. However, aldehyde compounds such as glyoxal, and dlhydrazide compounds such as adipic acid dihydrazide 
are particularly preferable. 

[0089] The amount ol the crosslinking agent is preferably 1 to 50 parts by weight, and more preferably 3 to 20 parts 
by weight, with respect to 1 00 parts by weight of the polyvinyl alcohol to be crosslinked by the crosslinking agent and 
included in the heat-sensitive color-forming layer. It is preferable that the amount of the crosslinking agent is within the 
range of 1 to 50 parts by weight with respect to the PVA, in view of resistance to moisture. 

[0090] In the present invention, the electron-donating leuco-dye and the electron-receiving compound can be dis- 
persed in the adhesive or in a water-soluble binder. The water-soluble binder is preferably a compound in which at 
least 5% by weight is dissolved in water at 25°C. 

[0091] Examples of the water-soluble binder include polyvinyl alcohol, methyl cellulose, carboxymethyl cellulose 
starches (including modified starches), gelatin, arabic gum, casein, and saponified copolymers of styrene and maleic 
anhydride. 

[0092] The binder may be used not only at the time of dispersion, but also for improving the film strength of the heat- 
sensitive color-forming layer. To this end, the water-soluble binder may be combined with a synthetic polymer latex 
binder such as styrene-butadiene copolymer, vinyl acetate copolymer, acrylonitrile-butadiene copolymer, methyl acr- 
ylate-butadiene copolymer or poiyvinylidene chloride. 

[0093] The electron-donating leuco-dye and electron-receiving compound may be dispersed together or separately 
by using a stirring grinder such as a ball mill, an attritor or a sand mill, to then be prepared as the coating liquid. The 
coating liquid may include metal soaps, waxes, surfactantes, antistatic agents, defoaming agents and fluorescent dyes 
as needed. " 7 

[0094] Metal salts of higher fatty acids, such as zinc stearate, calcium stearate and aluminium stearate, can be used 
as the metal soap. 

[0095] Paraffin wax, microcrystalline wax, carnauba wax, methylolstearic acid amide, polyethylene wax, polystyrene 
wax and fatty acid amide-type wax can be used for the wax, either singly or in combination. For the surfactant, alkali 
metal salts and ammonium salts of alkylbenzenesulfonates, alkali metal salts of sulfosuccinic acids, and surfactants 
including fluorine can be used. 

[0096] After these materials are mixed, they are applied to the support. There are no particular limitations on the 
method for coating. For example, the mixture can be applied with air-knife coaters, roll coaters, blade coaters or curtain 
coaters, dried, and then leveled with a calender. However, in the present invention, a method that utilizes a curtain 
coater is particularly preferable, because the heat-sensitive color-forming layer can be coated uniformly, and because 
sensitivity and image preservability are effectively improved. 

[0097] There are no particular limitations on the amount of the heat-sensitive color-forming layer. Ordinarily, an 
amount in which the dry weight thereof is 2 and 7 g/m 2 is preferable. 

[0098] If desired, a protective layer may be provided on the heat-sensitive color-forming layer. The protective layer 
may include organic fine powders, inorganic fine powders (inorganic pigments), binders, surfactants, and hot-melting 
substances. Examples of the inorganic pigment include calcium carbonate, silica, zinc oxide, titanium oxide, aluminium 
oxide, titanium dioxide, silicon dioxide, aluminium hydroxide, zinc hydroxide, barium sulfate, zinc sulfate, kaolin, clay, 
calcined clay, talc, colloidal silica, surface processed calcium and silica. For the organic fine powder, urea-formalin 
resin, copolymers of styrene and methacrylic acid, and polystyrene can be used. 

[0099] Preferable examples of the inorganic pigment include aluminium hydroxide and kaolin. Aluminium hydroxide 
having a mean particle diameter of 0.5 to 0.9 urn is even more preferable, in view of color density when recordina bv 
a thermal head. 
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[0100] The amount of the inorganic pigment added is preferably 10 to 90% by weight, and more preferably 30 to 
70% by weight, with respect to the solid content of the coating liquid for the protective layer. 

[0101] The proportion at which the inorganic pigment and the water-soluble polymer are mixed varies depending on 
the type of inorganic pigment and the type of water-soluble polymer. However, the amount of the water-soluble polymer 
5 is preferably 50 to 400% by weight, and more preferably 100 to 250% by weight, with respect to the inorganic pigment. 
[01 02] The sum of the inorganic pigment and the water-soluble polymer binder in the protective layer is at least 50% 
by weight of the layer. 

[0103] Examples of the binder in the protective layer include water-soluble polymers such as polyvinyl alcohol, mod- 
ified polyvinyl alcohol (e.g., carboxy-modified polyvinyl alcohol, silicon-modified polyvinyl alcohol, acetoacetyl-modif ied 

10 polyvinyl alcohol, diacetone-modified polyvinyl alcohol, amide-modified polyvinyl alcohol, sulfo-modified polyvinyl al- 
cohol), vinyl acetate-acrylamide copolymer, starch, oxidized starch, modified starch (e.g., urea phosphate-modified 
starch), methyl cellulose, carboxymethyl cellulose, hydroxymethyl cellulose, gelatins, arabic gum, casein, copolymers 
of styrene and maleic anhydride, alkyl esters of copolymers of styrene and maleic anhydride, hydrolyzed coploymers 
of styrene and maleic acid, polymers having carboxyl groups such as copolymers of styrene and acrylic acid, polyacr- 

is ylamide derivatives, and polyvinyl pyrrolidone, as well as latexes such as styrene-butadiene rubber latex, aery Ion itrile- 
butadiene rubber latex, methyl acrylate-butadiene rubber latex, and polyvinyl acetate emulsion. Among these, water- 
soluble polymers are preferable. 

[0104] Among water-soluble polymers, polyvinyl alcohol, modified polyvinyl alcohol, oxidized starch, and urea phos- 
phate-modified starch are preferable. It is even more preferable to mix polyvinyl alcohol and/or modified polyvinyl 
20 alcohol with oxidized starch and/or urea phosphate-modified starch in a ratio by weight of 90/1 0 to 1 0/90. When these 
three are combined, it is preferable to use the oxidized starch and urea phosphate-modified starch in a ratio of 10/90 
to 90/10 by weight. 

[0105] For the modified polyvinyl alcohol, acetoacetyl-modified polyvinyl alcohol, diacetone-modified polyvinyl alco- 
hol, silicon-modified polyvinyl alcohol, and amide-modified polyvinyl alcohol arc preferably used. In addition to these, 
25 sulfo-modified polyvinyl alcohol and carboxyl-modified polyvinyl alcohol can be used. When a crosslinking agent is 
combined to react with these polyvinyl alcohols, more preferable results are obtained. 

[0106] The amount of the water-soluble polymer added is preferably 1 0 and 90% by weight, and more preferably 30 
to 70% by weight, with respect to the solid content of the coating liquid for the protective layer. 

[0107] A moisture resistance enhancer (crosslinking agent) can be added to crosslink the binder component in the 

30 protective layer and further improve the storage stability of the heat-sensitive recording material. Examples of the 
moisture resistance enhancer include: N-methylolurea, N-methylolmelamine, water-soluble precon den sates such as 
urea-formalin; methylolated phenol; polyamine compounds such as ethylenediamine; polyaldehydes including dialde- 
hyde compounds such as glyoxal, and glutaraldehyde; dihydrazide compounds such as adipic acid dihydrazide, and 
phthalic acid dihydrazide; polyfunctional epoxy compounds; polyvalent metal salts (with Al, Ti, Zr, Mg, etc.), inorganic 

35 crosslinking agents such as boric acid, borax, and colloidal silica; and polyamide-epichlorohydrin. 

[0108] When the polyvinyl alcohol and/or modified polyvinyl alcohol are used, the ratio of the crosslinking agent to 
these polyvinyl alcohols is preferably 2 to 30% by weight, and more preferably 5 to 20% by weight. By using the 
crosslinking agent, film strength and moisture resistance are improved. Polyaldehyde compounds and dihydrazide 
compounds are preferable as the crosslinking agent in the present invention. 

40 [01 09] By adding a surfactant to the coating liquid for the protective layer, better inkjet ink compatibility and chemical 
resistance are obtained. Preferable examples of the surfactant include salts of alkylbenzenesulfonates such as sodium 
dodecylbenzenesulfonates; salts of alkylsulfosuccinates such as sodium dioctylsulfosuccinate., as well as polyoxyeth- 
ylene alkyl ether phosphates, sodium hexametaphosphate, and salts of perfluoroalkylcarboxylic acids. Among these, 
salts of alkylsulfosuccinates are more preferable. The amount of the surfactant is preferably 0,1 to 5% by weight, and 

45 more preferably 0.5 to 3% by weight, with respect to the solid content of the coating liquid for the protective layer. 

[01 1 0] The coating liquid for the protective layer may further Include lubricants, defoamlng agents, fluorescent bright- 
eners and chromatic organic pigments as long as the effects of the prevent invention are not compromised. Examples 
of the lubricant include metal soaps, such as zinc stearate and calcium stearate, and waxes, such as paraffin wax, 
microcrystalline wax, carnauba wax and synthetic polymer wax. 

50 

EXAMPLES 

[0111] The present invention will now be specifically described with reference to the following Examples, which, 
however, are not intended to restrict the scope of the present invention. Unless otherwise indicated, "parts" and "%" 
55 in the following Examples are all by weight. Also, unless otherwise indicated, "mean particle size" means "volume- 
average particle size" measured with an LA-500 (manufactured by Horiba). 
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Example 1 : 

« Fabrication of heat-sensitive recording material 
5 Preparation of coating liquid for heat-sensitive color-forming layer> 
(Preparation of dispersion A) 

[0112] The following ingredients were dispersed in a ball mill to prepare a dispersion A having a mean particle size 
10 of 0.7 ^m. 

[Composition of dispersion A] 
[0113] 



15 



2-Anilino-3-methyi-6-diethylaminofluoran (electron-donating leuco-dye) 
2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



1 0 parts 
50 parts 



20 



25 



30 



(Preparation of dispersion B) 

[0114] The following ingredients were dispersed in a ball mill to prepare a dispersion B having a mean particle size 
of 0.7 um 

[Composition of dispersion B] 
[0115] 



N-(4-hydroxyphenyl)-p-toluenesulfonamide (electron-receiving compound) 
2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



20 parts 
1 00 parts 



(Preparation of dispersion C) 

[0116] The following ingredients were dispersed in a ball mill to prepare a dispersion C having a mean particle size 
35 of 0.7 u.m. 

[Composition of dispersion C] 

[0117] 



40 



45 



50 



2-Benzyloxynaphthalene (sensitizer) 

2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



20 parts 
100 parts 



(Preparation of pigment dispersion D) 

[0118] The following ingredients were dispersed in a sand mill to prepare a pigment dispersion D having a mean 
particle size of 2.0 um 

[Composition of pigment dispersion D] 

[0119] 



55 



Calcite type precipitated calcium carbonate light 
Sodium polyacrylate 
Distilled water 



40 parts 
1 part 
60 parts 



[0120] The following compounds were mixed to prepare a coating liquid for a heat-sensitive color-forming layer. 
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[Composition of coating liquid for heat-sensitive color-forming layer] 
[0121] 



Dispersion A 


60 parts 


Dispersion B 


120 parts 


Dispersion C 


120 parts 


Pigment dispersion D 


101 parts 


30 % Dispersion of zinc stearate 


1 5 parts 


Paraffin wax (30 %) 


1 5 parts 


Sodium dodecylbenzenesulfonate (25 %) 


4 parts 



fabrication of heat-sensitive recording materia!> 

15 

[0122] Using a blade coater, a coating liquid for an undercoat layer was applied onto base paper having a Stoeckigt 
sizing degree of 5 seconds and a basic weight of 50 g/m 2 to form thereon an undercoat layer consisting essentially of 
pigment and binder and having a dry weight of 8 g/m 2 . The base paper was thus coated with the undercoat layer. Next, 
using a curtain coater, the coating liquid for a heat-sensitive color-forming layer prepared in the above was applied 
20 onto the undercoat layer of the coated base paper to form thereon a heat-sensitive color-forming layer having a dry 
weight of 4 g/m 2 . After dried, the heat-sensitive color-forming layer was then calendered. Thus was obtained a heat- 
sonsitive recording material of Example 1. 

Example 2: 

25 

[01 23] A heat -sensitive recording material of Example 2 was fabricated in the same manner as in Example 1 , except 
that the amount of the dispersion C used was 90 parts and not 120 parts. 

Example 3: 

30 

[01 24] A heat-sensitive recording material of Example 3 was fabricated in the same manner as in Example 1 , except 
that the amount of the dispersion C used was 240 parts and not 120 parts. 

Example 4: 

35 

[01 25] A heat-sensitive recording material of Example 4 was fabricated in the same manner as in Example 1 , except 
that the dispersion A used included 2-anilino-3-methyl-6-(N-ethyl-N-isoamylamino)fluoran in place of 2-anilino-3-me- 
thyl-6-diethylaminofluoran. 

40 Example 5: 

[0126] A heat-sensitive recording material of Example 5 was fabricated in the same manner as in Example 1 , except 
that the dispersion A used included 2-anilino-3-methyl-6-(N-ethyl-N-isopropylamino)fluoran in place of 2-anilino-3-me- 
thyl-6-diethylaminofluoran. 

45 

Example 6: 

[0127] A heat-sensitive recording material of Example 6 was fabricated in the same manner as in Example 1 , except 
that the amount of the dispersion C used was 60 parts and not 120 parts. 

50 

Example 7: 

[0128] A heat-sensitive recording material of Example 7 was fabricated in the same manner as in Example 1 , except 
that the amount of the dispersion C used was 300 parts and not 120 parts. 

55 

Example 8: 

[0129] A heat-sensitive recording material of Example 8 was fabricated in the same manner as in Example 1 , except 
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that the dispersion A used included 2-anilino-3-methyl-6-d»butylaminofluoran in place of 2-anilino-3-methyl-6-diethyl- 
aminofluoran. 

Example 9: 

[01 30] A heat-sensitive recording material of Example 9 was fabricated in the same manner as in Example 1 , except 
that the dispersion C used included stearic acid amide in place of 2-benzyloxynaphthalene. 

Example 10: 

[01 31 ] A heat-sensitive recording material of Example 1 0 was fabricated in the same manner as in Example 1 , except 
that the dispersion C used included p-benzylbiphenyl in place of 2-benzyloxynaphthalene. 

Example 11: 

« Fabrication of heat-sensitive recording material» 

Preparation of coating liquid for heat-sensitive color-forming layer> 

(Preparation of dispersion A) 

[01 32] The following ingredients were dispersed in a sand mill to prepare a dispersion A having a mean particle size 
of 0.6 pxn. 

[Composition of dispersion A] 
[0133] 



2-Anilino-3-methyl-6-diethylaminofluoran (electron-donating leuco-dye) 
2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



1 0 parts 
50 parts 



(Preparation of dispersion B) 

[0134] The following ingredients were dispersed in a sand mill to prepare a dispersion B having a mean particle size 
of 0.6 jim. 

[Composition of dispersion B] 
[0135] 



N-(4-hydroxyphenyl)-p-toluenesulfonamide (electron- receiving compound) 
2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



25 parts 
100 parts 



(Preparation of dispersion C) 

[01 36] The following ingredients wore dispersed in a sand mill to prepare a dispersion C having a mean particle size 
of 0.6 u.m. 

[Composition of dispersion C] 
[0137] 



2-Benzyloxynaphthalene (sensitizer) 

2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



25 parts 
100 parts 
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10 



20 



25 



30 



35 



40 



45 



50 



55 



(Preparation of pigment dispersion D) 

[0138] The following ingredients were dispersed in a sand mill to prepare a pigment dispersion D having a mean 
particle size of 1 .2 jam. 

> 

[Composition of pigment dispersion D] 
[0139] 



Calcite-type precipitated calcium carbonate light (Shiraishi Industry's Uniber 70) 
Sodium hexametaphosphate 
Distilled water 



30 parts 
0.3 part 
40 parts 



15 [0140] The following compounds were mixed to prepare a coating liquid for a heat-sensitive color-forming layer. 
[Composition of coating liquid for heat-sensitive color-forming layer] 



[0141] 



Dispersion A 


60 parts 


Dispersion B 


125 parts 


Dispersion C 


125 parts 


Pigment dispersion D 


70 parts 


30 % Dispersion of zinc stearate 


1 5 parts 


Paraffin wax (30 %) 


15 parts 


Sodium dodecylbenzenesulfonate (25 %) 


4 parts 



(Preparation of coating liquid for undercoat layer) 

[0142] Using a dissofver, the following ingredients were stirred and mixed, to which were added 20 parts of SBR 
(styrene-butadiene latex) and 25 parts of oxidized starch (25 %) to prepare a coating liquid for an undercoat layer. 

[Composition of coating liquid for undercoat layer] 

[0143] 



Calcined kaolin (having a degree of oil absorption of 75 ml/100 g) 
Sodium hexametaphosphate 
Distilled water 



100 parts 
1 part 
110 parts 



< Fabrication of heat-sensitive recording material> 

[01 44] Usi ng a blade coaler, the coaling liquid for an undercoat layer prepared in the above was applied onto woodfree 
base paper having a Stoeckigt sizing degree of 1 0 seconds and a basic weight of 50 g/m 2 to form thereon an undercoat 
layer having a dry weight of 8 g/m 2 . After dried, the layer was then calendered. The base paper was thus coated with 
the undercoat layer. Next, using a curtain coater. the coating liquid for a heat-sensitive color-forming layer prepared in 
the above was applied onto the undercoat layer of the coated base paper to form thereon a heat-sensitive color-forming 
layer having a dry weight of 4 g/m 2 . After dried, the heat-sensitive color-forming layer was then calendered. Thus was 
obtained a heat-sensitive recording material of Example 11 . 

Example 12: 

[0145] A heat-sensitive recording materia! of Example 12 was fabricated in the same manner as in Example 11, 
except that the pigment dispersion D used included calcite-type precipitated calcium carbonate light, Okutama Indus- 
try's Tamapearl 121 , in place of Uniber 70. 
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Example 13: 

[0146] A heat-sensitive recording material of Example 13 was fabricated in the same manner as in Example 11 
except that the pigment dispersion D used included aluminium oxide, Showa Denko's Higilite H42. in,place of calcite- 
type precipitated calcium carbonate light, Uniber 70. ~ 

Example 14: 

[0147J A heat-sensitive recording material of Example 14 was fabricated in the same manner as in Example 11, 
except that the amount of the pigment dispersion D used was 35 parts and not 70 parts. 

Example 15: 

[0148] A heat-sensitive recording material of Example 15 was fabricated in the same manner as in Example 11 
except that the amount of the pigment dispersion D used was 140 parts and not 70 parts. 

Example 16: 

[0149] A heat-sensitive recording material of Example 16 was fabricated in the same manner as in Example 11, 
except that the amount of the pigment dispersion D used was 1 7.5 parts and not 70 parts. 

Example 17: 

[0150] A heat-sensitive recording material of Example 17 was fabricated in the same manner as in Example 11, 
except that the amount of the pigment dispersion D used was 21 0 parts and not 70 parts. 

Example 18: 

[0151] A heat-sensitive recording material of Example 18 was fabricated in the same manner as in Example 11, 
except that the mean particle size of the dispersion D used was 2.2 and not 1 .2 *im. 

Example 19: 

[0152] A heat-sensitive recording material of Example 19 was fabricated in the same manner as in Example 11, 
except that the mean particle size of the dispersion D used was 0.8 jim and not 1 .2 |im. 

Example 20: 

[0153] A heat-sensitive recording material of Example 20 was fabricated in the same manner as in Example 11 , 
except that the mean particle size of the dispersion D used was 0.5 jum and not 1 .2 pm. 

Example 21: 

[0154] A heat-sensitive recording material of Example 21 was fabricated in the same manner as in Example 11 , 
except that the mean particle size of the dispersion D used was 3.0 jam and not 1 .2 \im. 

Example 22: 

[0155] A heat-sensitive recording material of Example 22 was fabricated in the same manner as in Example 11, 
except that woodfree base paper to be the support was undercoated as follows: Using an air-knife coater and not a 
blade coater, a coating liquid for an undercoat layer mentioned below was applied onto woodfree base paper having 
a Stoeckigt sizing degree of 10 seconds and a basic weight of 50 g/m2 to form thereon an undercoat layer having a 
dry weight of 8 g/m2. After dried, the layer was then calendered. The thus-undercoated, woodfree base paper was 
used for the support. 

(Preparation of coating liquid for undercoat layer) 

[0156] Using a dissolver, the following ingredients were stirred and mixed, to which were added 20 parts of SBR 
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(styrene-butadiene latex) and 25 parts of oxidized starch (25 %) to prepare a coating liquid for an undercoat layer. 

[Composition of coating liquid for undercoat layer] 

[0157] 



Calcined kaolin (having a degree of oil absorption of 75 ml/100 g) 
Sodium hexametaphosphate 
Distilled water 



100 parts 
1 part 
314 parts 



Example 23: 

[0158] A heat-sensitive recording material of Example 23 was fabricated in the same manner as in Example 11, 
except that the heat-sensitive color-forming layer was formed on the undercoat layer by the use of an air-knife coater 
and not a curtain coater. 

Example 24: 

[0159] A heat-sensitive recording material of Example 24 was fabricated in the same manner as in Example 11, 
except that the pigment dispersion D used included kaolin, Shiraishi Industrial Calcium's Kaogloss, in place of calcite- 
type precipitated calcium carbonate light, Uniber 70. 

Example 25: 

[0160] A heat -sensitive recording material of Example 25 was fabricated in the same manner as in Example 11, 
except that the pigment dispersion D used included aragonite-type calcium carbonate, Shiraishi Industry's Cat-light 
SA, in place of calcite-type precipitated calcium carbonate light, Uniber 70. 

Comparative Example 1 : 

[0161] A heat -sensitive recording material of Comparative Example 1 was fabricated in the same manner as in Ex- 
ample 1 1 , exceptthat the dispersion B used included2.2-bis(4-hydroxyphenyl)propane (bisphenol A) in place of N-(4-hy- 
droxyphenyl)-p-toluenesulfonamide. 

Example 26: 

« Fabrication of heat-sensitive recording material» 

Preparation of coating liquid for heat-sensitive color-forming layer> 

(Preparation of dispersion A) 

[0162] The following ingredients were dispersed in a ball mill to prepare a dispersion A having a mean particle size 
of 0.6 u.m. 

[Composition of dispersion A] 
[0163] 



2-Anilino-3-methyl-6-diethylaminofluoran (electron-donating leuco-dye) 

2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-11 0, having a degree of saponification of 98.5 mol% 
and a degree of polymerization of 1000) 



10 parts 
50 parts 



55 (Preparation of dispersion B) 

[0164] The following ingredients were dispersed in a ball mill to prepare a dispersion B having a mean particle size 
of 0.6 p.m. 
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[Composition of dispersion B] 
[0165] 



N-(4-hydroxyphenyl)-p-toluenesulfonamide (electron-receiving compound) 

2.5% Solution of polyvinyl alcohol (Kuraray's PVA-11 0, having a degree of saponification of 98.5 mol% 
and a degree of polymerization of 1 000) 



20 parts 
100 parts 



(Preparation of dispersion C) 

[0166] The following ingredients were dispersed in a ball mill to prepare a dispersion C having a mean particle size 
of 0.6 |im. 

[Composition of dispersion C] 
[0167] 



2-Benzyloxynaphthalene (sensitizer) 

2.5% Solution of polyvinyl alcohol (Kuraray's PVA-110, having a degree of saponification of 98.5 mol% 
and a degree of polymerization of 1000) 



20 parts 
1 00 parts 



(Preparation of pigment dispersion D) 

[0168] The following ingredients were dispersed in a sand mill to prepare a pigment dispersion D having a mean 
particle size of 2.0 ujti. 

[Composition of pigment dispersion D] 
[0169] 



Precipitated calcium carbonate light 


40 parts 


Sodium polyacrylate 


1 part 


Water 


60 parts 



[0170] The following compounds were mixed to prepare a coating liquid for a heat-sensitive color-forming layer. 

[Composition of coating liquid for heat-sensitive color-forming layer] 

[0171] 



Dispersion A 


60 parts 


Dispersion B 


120 parts 


Dispersion C 


120 parts 


Pigment dispersion D 


101 parts 


30 % Dispersion of zinc stearate 


1 5 parts 


Paraffin wax (30 %) 


15 parts 


Sodium dodecylbenzenesulfonate (25 %) 


4 parts 



fabrication of heat-sensitive recording material> 

[0172] Using a blade coater, a coating liquid for an undercoat layer was applied onto base paper having a basic 
weight of 50 g/m 2 to form thereon an undercoat layer consisting essentially of calcined kaolin (having a degree of oil 
absorption of 78 ml/100 g), SBR and oxidized starch, and having a dry weight of 8 g/m 2 . The base paper was thus 
coated with the undercoat layer. Next, using a curtain coater, the coating liquid for a heat-sensitive color-forming layer 
prepared in the above was applied onto the undercoat layer of the coated base paper to form thereon a heat-sensitive 
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color-forming layer having a dry weight of 4 g/m 2 . After dried, the heat-sensitive color-forming layer was then calend- 
ered. Thus was obtained a heat-sensitive recording material of Example 26. 

Example 27: 

5 

[0173] A heat-sensitive recording material of Example 27 was fabricated in the same manner as in Example 26, 
except that the coating liquid for the heat-sensitive color-forming layer additionally included 125 parts of a 8 % solution 
of PVA-11 7 (from Kuraray, having a degree of saponification of 98.5 mol% and a degree of polymerization of 1 760). 

io Example 28: 

[0174] A heat-sensitive recording material of Example 28 was fabricated in the same manner as in Example 27, 
except that the dispersions A, B and C used included Nippon Gosei Kagaku's Gohseran L-3266 (sulfo-modified polyvinyl 
alcohol, having a degree of saponification of 88 mol% and a degree of polymerization of 300) in place of PVA-110. 

15 

Example 29: 

[0175] A heat-sensitive recording material of Example 29 was fabricated in the same manner as in Example 27, 
except that the dispersions A, B and C used included Unilika's D-500 (diacelone-modified polyvinyl alcohol, having a 
20 degree of saponification of 98.5 mol% and a degree of polymerization of 500) in place of PVA-11 0. 

Example 30: 

[0176] A heat-sensitive recording material of Example 30 was fabricated in the same manner as in Example 27, 
25 except that the dispersions A, B and C used included Nippon Gosei Kagaku's Gohsefimer Z200 (acetoacetyl-modified 
polyvinyl alcohol, having a degree of saponification of 98.5 mol% and a degree of polymerization of 1000) in place of 
PVA-110. 

Example 31: 

30 

[0177] A heat-sensitive recording material of Example 31 was fabricated in the same manner as in Example 28, 
except that an air-knife coater was used in forming the heat-sensitive color-forming layer. 

Example 32: 

35 

[0178] A heat-sensitive recording material of Example 32 was fabricated in the same manner as in Example 26, 
except that the dispersions A, B and C used included Kuraray's PVA-405 (polyvinyl alcohol, having a degree of sapon- 
ification of 80 mol% and a degree of polymerization of 500) in place of PVA-110. 

40 Example 33: 

[0179] A heat-sensitive recording material of Example 33 was fabricated in the same manner as in Example 26, 
except that the dispersions A, B and C used included Kuraray's PVA-41 7 (polyvinyl alcohol, having a degree of sapon- 
ification of 80 mol% and a degree of polymerization of 1750) in place of PVA-110. 

45 

Comparative Example 2: 

[01 80] A heat-sensitive recording material of Comparative Example 2 was fabricated in the same manner as in Ex- 
ample 26, except that the dispersion C used included 2,2-bis(4-hydroxyphenyl)propane (bisphenol A) in place of 
so N-(4-hydroxyphenyl)-p-toluenesulfonamide. 

Example 34: 

(Preparation of coating liquid for heat-sensitive color-forming layer) 

55 

Preparation of liquid A (electron-donating leuco-dye)> 

[01 81 ] In a ball mill, the following ingredients were mixed to prepare a dispersion having a mean particle size of 0.8 um 
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3-Diethylamino-6-methyl-7-anilinofluoran 

2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-1 05, having a degree of saponification of 98.5 mol% 
and a degree of polymerization of 500) 



10 parts 
50 parts 



w 
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Preparation of liquid B (electron-receiving compound)> 

[01 82] In a ball mill, the following ingredients were mixed to prepare a dispersion having a mean particle size of 0.8 um 



N-(4-hydroxyphcnyl)-p-toIucnesulfonamidc 
2.5 % Solution of polyvinyl alcohol (PVA-1 05) 



20 parts 
100 parts 



Preparation of liquid C (sensilizer)> 

[01 83J In a ball mill, the following ingredients were mixed to prepare a dispersion having a mean particle size of 0.8 ^m. 



2-Benzyloxynaphthalene 

2.5 % Solution of polyvinyl alcohol (PVA-1 05) 



20 parts 
100 parts 



Preparation of liquid D (pigment)> 

[0184] In a sand mill, the following ingredients were mixed to prepare a pigment dispersion having a mean particle 
size of 2.0 urn. 



Calcium carbonate 


40 parts 


Sodium polyacrylate 


1 part 


Water 


60 parts 



[0185] 60 parts of the liquid A, 120 parts of the liquid B, 120 parts of the liquid C, 101 parts of the liquid D, 15 parts 
of a 30 % dispersion of zinc stearate, 15 parts of paraffin wax (30 % dispersion), and 4 parts of sodium dodecylben- 
zenesulfonate (25 %) were mixed to prepare a coating liquid for a heat-sensitive color-forming layer. 

35 Preparation of coating liquid for protective layer> 

[0186] In a sand mill, the following ingredients were mixed to prepare a pigment dispersion having a mean particle 
size of 2 jim. 



40 


Calcium carbonate 


40 parts 




Sodium polyacrylate 


1 part 




Water 


60 parts 



[01 87] 60 parts of water was added to 240 parts of a 25 % aqueous solution of styrene-maleic anhydride copolymer 
alkyl ester (Arakawa Chemical's Polymalon 385), which was then mixed with the pigment dispersion prepared in the 
above. Then, this was further mixed with 25 parts of an emulsified dispersion of zinc stearate having a mean particle 
size of 0.15 u.m (Chukyo Yushi's Hidorin F115), and 125 parts of a 2 % aqueous solution of sodium salt of 2-ethylhexyl 
sulfosuccinate to prepare a coating liquid for a protective layer. 

(Fabrication of heat-sensitive recording material) 

[0188] Using a curtain coater, the coating liquid for a heat-sensitive color-forming layer prepared in the above was 
applied onto woodfree paper having a basic weight of 50 g/m 2 and coated with an undercoat layer (10 g/m 2 - this 
consists essentially of pigment and binder) to form thereon a heat-sensitive color-forming layer having a dry weight of 
4 g/m 2 . After thus coated, this was dried and calendered. Next, using a curtain coater, the coating liquid for a protective 
layer prepared in the above was applied onto the heat-sensitive color-forming layer to form thereon a protective layer 
having a dry weight of 2 g/m 2 . After thus coated, this was dried and calendered, and a heat-sensitive recording material 
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was thus obtained. 
Example 35: 

5 [0189] A heat-sensitive recording material of Example 35 was fabricated in the same manner as in Example 34, 
except that the protective layer included aluminium hydroxide having a mean particle size of 1 nm (Showa Denko's 
Higilite H42) in place of calcium carbonate. 

Example 36: 

10 

[0190] A heat-sensitive recording material of Example 36 was fabricated in the same manner as in Example 34, 
except that the protective layer included kaolin (Shiraishi Kogyo's Kaobright) in place of calcium carbonate. 

Example 37: 

15 

[0191] A heat-sensitive recording material of Example 37 was fabricated in the same manner as in Example 35, 
except that 400 parts of a 15 % aqueous solution of polyvinyl alcohol (Kuraray's PVA105) was used in place of 240 
parts of the 25 % aqueous solution of styrene-maleic anhydride copolymer alkyl ester (Arakawa Chemical's Polymalon 
385) used in Example 35. 

20 

Example 38: 

[0192] A heat-sensitive recording material of Example 38 was fabricated in the same manner as in Example 35, 
except that 400 parts of a 15 % aqueous solution of oxidized starch (Nippon Shokuhin Kako's MS3800) was used in 
25 place of 240 parts of the 25 % aqueous solution of styrene-maleic anhydride copolymer alkyl ester (Arakawa Chemical's 
Polymalon 385) used in Example 35. 

Example 39: 

30 [0193] A heat-sensitive recording material of Example 39 was fabricated in the same manner as in Example 35, 
except that 400 parts of a 1 5 % aqueous solution of urea phosphate-modified starch (Nippon Shokuhin Kako's MS4600) 
was used in place of 240 parts of the 25 % aqueous solution of styrene-maleic anhydride copolymer alkyl ester (Arakawa 
Chemical's Polymalon 385) used in Example 35. 

35 Example 40: 

[0194] A heat-sensitive recording material of Example 40 was fabricated in the same manner as in Example 35, 
except that 200 parts of a 1 5 % aqueous solution of oxidized starch (Nippon Shokuhin Kako's MS3800) and 200 parts 
of a 1 5 % aq ueous solution of polyvinyl alcohol (Kuraray's PVA1 05) were used in place of 240 parts of the 25 % aqueous 
40 solution of styrene-maleic anhydride copolymer alkyl ester (Arakawa Chemical's Polymalon 385) used in Example 35. 

Example 41: 

[0195] A heat-sensitive recording material of Example 41 was fabricated in the same manner as in Example 35, 
45 except that 200 parts of a 1 5 % aqueous solution of urea phosphate-modified starch (Nippon Shokuhin Kako's MS4600) 
and 200 parts of a 15 % aqueous solution of polyvinyl alcohol (Kuraray's PVA105) were used in place of 240 parts of 
the 25 % aqueous solution of styrene-maleic anhydride copolymer alkyl ester (Arakawa Chemical's Polymalon 385) 
used in Example 35. 

so Example 42: 

[0196] A heat-sensitive recording material of Example 42 was fabricated in the same manner as in Example 40, 
except that aluminium hydroxide having a mean particle size of 0.6 p.m (Sumitomo Chemical's C-3005) was used in 
place of aluminium hydroxide having a mean particle size of 1 p.m used in Example 40. 

55 

Example 43: 

[0197] A heat-sensitive recording material of Example 43 was fabricated in the same manner as in Example 42, 
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except that 400 parts of a 7.5 % aqueous solution of silicon-modified polyvinyl alcohol (Kuraray's R-1130) was used 
in place of 240 parts of the 15 % aqueous solution of polyvinyl alcohol (Kuraray's PVA105) used in Example 42. 



Example 44: 

5 

[0198] A heat-sensitive recording material of Example 44 was fabricated in the same manner as in Example 42, 
except that 400 parts of a 7.5 % aqueous solution of diacetone-modified polyvinyl alcohol (Unitika's D-700) was used 
in place of 200 parts of the 15 % aqueous solution of polyvinyl alcohol (Kuraray's PVA105) used in Example 42, and 
30 parts of a 5 % aqueous solution of adipic acid dihydrazide was added thereto. 

10 

Example 45: 



[0199] A heat-sensitive recording material of Example 45 was fabricated in the same manner as in Example 42, 
except that 400 parts of a 7.5 % aqueous solution of acetoacetyl-modified polyvinyl alcohol (Nippon Gosei Kagaku's 
Gohsef imer Z-200) was used in place of 200 parts of the 1 5 % aqueous solution of polyvinyl alcohol (Kuraray's PVA1 05) 
used in Example 42. and 30 parts of a 10 % aqueous solution of glyoxal was added thereto. 



Example 46: 



[0200] A heat-sensitive recording material of Example 46 was fabricated in the same manner as in Example 42, 
except that 400 parts of a 7.5% aqueous solution of amide-modified polyvinyl alcohol (Nippon Gosei Kagaku's NP20H) 
was used in place of 200 parts of the 15 % aqueous solution of polyvinyl alcohol (Kuraray's PVA105) used in Example 
42, and 30 parts of a 1 0 % aqueous solution of glyoxal was added thereto. 



25 Example 47: 



[0201] A heat-sensitive recording material of Example 47 was fabricated in the same manner as in Example 43, 
except that an air-knife coater was used in forming the heat-sensitive color-forming layer. 



30 Comparative Example 3: 

[0202] A heat-sensitive recording material of Comparative Example 3 was fabricated in the same manner as in Ex- 
ample 34, except that bisphenol A was used in place of N-(4-hydroxyphenyl)-p-toluenesulfonamide in preparing the 
liquid B. 

35 

Example 48: 



40 



[0203] A heat-sensitive recording material of Example 48 was fabricated in the same manner as in Example 34, 
except that the protective layer was not provided. 



Example 49: 

(Preparation of coating liquid for heat-sensitive color-forming layer) 
45 Preparation of liquid A (electron-donating leuco-dye)> 

[0204] In a ball mill, the following ingredients were mixed to prepare a dispersion having a mean particle size of 0.8 ujti. 



50 



55 



3-Diethylamino-6-methyl-7-aniIinofluoran 

2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-1 05, having a degree of saponification of 98.5 mol% 
and a degree of polymerization of 500) 



1 0 parts 
50 parts 



Preparation of liquid B (electron-receiving compound)> 

[0205] In a ball mill, the following ingredients were mixed to prepare a dispersion having a mean particle size of 0.8 urn. 



N-(4-hydroxyphenyl)-p-toluenesulfonamide 20 parts 
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(continued) 



2.5 % Solution of polyvinyl alcohol (PVA-105) 100 parts 



Preparation of liquid C (sensitizer)> 

[0206] In a ball mill, the following ingredients were mixed to prepare a dispersion having a mean particle size of 0.8 urn 



2-Benzyloxynaphthalene 

2.5 % Solution of polyvinyl alcohol (PVA-105) 



20 parts 
100 parts 



Preparation of liquid D (pigment)> 

[0207] In a sand mill, the following ingredients were mixed to prepare a pigment dispersion having a mean particle 
size of 2.0 iim. 



Amorphous silica (Mizusawa Chemical's Mizukasil P-832) 

Sodium polyacrylate 

Water 



20 parts 
1 part 
80 parts 



[0208] 60 parts of the liquid A, 120 parts of the liquid B, 120 parts of the liquid C, 101 parts of the liquid D, 15 parts 
of a 30 % dispersion of zinc stearate, 15 parts of paraffin wax (30 %), and 4 parts of sodium dodecylbenzenesulfonate 
(25 %) were mixed to prepare a coating liquid for a heat-sensitive color-forming layer. 

(Fabrication of heat-sensitive recording material) 

[0209] Using a curtain coater, the coating liquid for a heat-sensitive color-forming layer prepared in the above was 
applied onto base paper that had been prepared by coating recycled paper (50 g/m 2 - this is composed of 70 % of 
waste pulp and 30 % of LBKR and has a surface smoothness measured according to JIS-P8119 of 170 seconds) with 
an undercoat layer (10 g/m 2 - this consists essentially of pigment and binder), to thereby form thereon a heat-sensitive 
color-forming layer having a dry weight of 4 g/m 2 . After thus coated, this was dried and calendered. Thus was obtained 
a heat-sensitive recording material. 



35 Example 50: 

[0210] A heat-sensitive recording material of Example 50 was fabricated in the same manner as in Example 49, 
except that 40 parts of cubic-system calcium carbonate (Shiraishi Kogyo's Brilliant 15) was used in preparing the liquid 
D, in place of amorphous silica used in Example 49. 

40 

Example 51 : 



[0211] A heat-sensitive recording material of Example 51 was fabricated in the same manner as In Example 49, 
except that 40 parts of aluminium hydroxide (Showa Denko's Higilile H42, having a mean particle size of 1.0 |i) was 
45 used in preparing the liquid D, in place of amorphous silica used in Example 49. 



Example 52: 

[0212] A heat-sensitive recording material of Example 52 was fabricated in the same manner as in Example 49, 
50 except that 40 parts of aluminium hydroxide (Sumitomo Chemical's C-3005, having a mean particle size of 0.6 jxm) 
was used in preparing the liquid D, in place of amorphous silica used in Example 49. 



Example 53: 

55 [0213] A heat-sensitive recording material of Example 53 was fabricated in the same manner as in Example 49, 
except that 40 parts of burr-like calcium carbonate (Shiraishi Kogyo's Uniber 70, having a mean particle size of 1.5 
M.m) was used in preparing the liquid D, in place of amorphous silica used in Example 49. 
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Example 54: 

[0214] A heat-sensitive recording material of Example 54 was fabricated in the same manner as in Example 49, 
except that 30 parts of aluminium hydroxide (Sumitomo Chemical's C-3005, having a mean particle size of 0.6 \irr\) 
5 and 10 parts of basic magnesium carbonate (Kamishima Chemical's Kinsei, having a mean particle size of 0.6 urn) 
were used in place of amorphous silica. 

Example 55: 

w [0215] A heat-sensitive recording material of Example 55 was fabricated in the same manner as in Example 49, 
except that 30 parts of aluminium hydroxide (Sumitomo Chemical's C-3005, having a mean particle size of 0.6 ^m) 
and 10 parts of magnesium oxide (Kamishima Chemical's Starmag M, having a mean particle size of 0.5 |im) were 
used in place of amorphous silica. 

15 Example 56: 

[0216] A heat-sensitive recording material of Example 56 was fabricated in the same manner as in Example 53, 
except that an air-knife coater was used in forming the heat-sensitive color-forming layer. 

20 Comparative Example 4: 

[0217] A heat-sensitive recording material of Comparative Example 4 was fabricated in the same manner as in Ex- 
ample 49, except that bisphenol A was used in preparing the liquid B, in place of N-(4-hydroxyphenyl)-p-toluenesul- 
fonamide used in Example 49. 
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Example 57: 



[0218] A heat-sensitive recording material of Example 57 was fabricated in the same manner as in Example 49, 
except that woodfree paper composed of 50 % NBKP and 50 % LBKP and having a degree of surface smoothness 
30 measured according to JIS-P8119 of 170 seconds was used in place of the recycled paper used in Example 49. 

Comparative Example 5: 

[021 9] A heat-sensitive recording material of Comparative Example 5 was fabricated in the same manner as in Com- 
35 parative Example 4, except that woodfree paper composed of 50 % NBKP and 50 % LBKP and having a degree of 
surface smoothness measured according to JIS-P81 1 9 of 1 70 seconds was used in place of the recycled paper used 
in Comparative Example 4. 



Example 58: 

« Fabrication of heat-sensitive recording material» 

Preparation of coating liquid for heat-sensitive color-forming layer> 

4 5 (Preparation of dispersion A) 

[0220] The following ingredienls were dispersed in a sand mill to prepare a dispersion A having a mean particle size 
of 0.7 u.m. 

50 [Composition of dispersion A] 

[0221] 



55 



2-Anilino-3-methyl-6-diethylaminofluoran (electron-donating leuco-dye) 
2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



1 0 parts 
50 parts 
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(Preparation of dispersion B) 

[0222] The following ingredients were dispersed in a sand mill to prepare a dispersion B having a mean particle size 
of 0.7 urn. 

[Composition of dispersion B] 
[0223] 



N-(4-hydroxyphenyl)-p-toluenesulfonamide (electron-receiving compound) 
2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



20 parts 
100 parts 



(Preparation of dispersion C) 

[0224] The following ingredients were dispersed in a sand mill to prepare a dispersion C having a mean particle size 
of 0.7 um 

[Composition of dispersion C] 
[0225] 



2-Benzyioxynaphthalene (sensitizer) 

2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



20 parts 
1 00 parts 



(Preparation of dispersion D) 

[0226] The following ingredients were dispersed in a sand mill to prepare a dispersion D having a mean particle size 
of 0.7 urn 

[Composition of dispersion D] 
[0227] 



Methylolstearic acid amide (sensitizer) 

2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



10 parts 
40 parts 



(Preparation of dispersion E) 

[0228] The following ingredients were dispersed in a sand mill to prepare a dispersion E having a mean particle size 
of 0.7 um 

[Composition of dispersion E] 
[0229] 



1 ,1 ,3-Tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane (image stabilizer) 
2.5 % Solution of polyvinyl alcohol (Kuraray's PVA-105) 



5 parts 
25 parts 



(Preparation of pigment dispersion F) 

[0230] The following ingredients were dispersed in a sand mill to prepare a pigment dispersion F having a mean 
particle size of 2.0 um 
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[Composition of pigment dispersion F] 
[0231] 



Calcite type precipitated calcium carbonate light 

Sodium polyacrylate 

Water 



40 parts 
1 part 
60 parts 



[0232] The following compounds were mixed to prepare a coating liquid for a heat-sensitive color-forming layer. 

[Composition of coating liquid for heat-sensitive color-forming layer] 

[0233] 



Dispersion A 


60 parts 


Dispersion B 


120 parts 


Dispersion C 


1 20 parts 


Dispersion D 


50 parts 


Dispersion E 


30 parts 


Pigment dispersion F 


101 parts 


30 % Dispersion of zinc stearate 


1 5 parts 


Paraffin wax (30 %) 


1 5 parts 


Sodium dodecylbenzenesulfonate (25 %) 


4 parts 



(Preparation of coating liquid for undercoat layer) 

[0234] Using a dissolver, the following ingredients were stirred and mixed, to which were added 20 parts of SBR and 
25 parts of oxidized starch (25 %) to prepare a coating liquid for an undercoat layer. 

[Composition of coating liquid for undercoat layer] 

[0235] 



Calcined kaolin (having a degree of oil absorption of 75 ml/100 g) 
Sodium hexametaphosphate 
Distilled water 



100 parts 
1 part 
110 parts 



fabrication of heat-sensitive recording material> 

[0236] Using a blade coater, the coating liquid for an undercoat layer prepared in the above was applied onto base 
paper having a basic weight of 50 g/m 2 to form thereon an undercoat layer having a dry weight of 8 g/m 2 . After dried, 
the base paper was thus coated with the undercoat layer. Next, using a curtain coater, the coating liquid for a heat- 
sensitive color-forming layer prepared in the above was applied onto the undercoat layer of the coated base paper to 
form thereon a heat-sensitive color-forming layer having a dry weight of 4.5 g/m 2 . After dried, the heat-sensitive color- 
forming layer was then calendered. Thus was obtained a heat-sensitive recording material of Example 58. 

Example 59: 

[0237] A heat-sensitive recording material of Example 59 was fabricated in the same manner as in Example 58, 
except that the amount of the dispersion C used was 150 parts and not 120 parts, and the amount of the dispersion 
D used was 25 parts and not 50 parts. 

Example 60: 

[0238] A heat-sensitive recording material of Example 60 was fabricated in the same manner as in Example 58, 
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except that the amount of the dispersion C used was 1 65 parts and not 120 parts, and the amount of the dispersion 
D used was 12.5 parts and not 50 parts. 

Example 61: 

5 

[0239] A heat-sensitive recording material of Example 61 was fabricated in the same manner as in Example 58, 
except that the amount of the dispersion C used was 75 parts and not 1 20 parts, and the amount of the dispersion D 
used was 87.5 parts and not 50 parts. 

10 Example 62: 

[0240] A heat-sensitive recording material of Example 62 was fabricated in the same manner as in Example 58, 
except that the dispersion E used included 1,1,3-tris(2-methyl-4-hydroxy-5-cyclohexylphenyl)butane in place of 
1 ,1 ,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyI)butane. 

15 

Example 63: 

[0241] A heat-sensitive recording material of Example 63 was fabricated in the same manner as in Example 58, 
except that the amount of the dispersion E used was 10 parts and not 30 parts. 

20 

Example 64: 

[0242] A heat-sensitive recording material of Example 64 was fabricated in the same manner as in Example 58, 
except that the amount of the dispersion E used was 50 parts and not 30 parts. 

25 

Example 65: 

[0243] A heat-sensitive recording material of Example 65 was fabricated in the same manner as in Example 58, 
except that the amount of the dispersion E used was 3 parts and not 30 parts. 

30 

Example 66: 

[0244] A heat-sensitive recording material of Example 66 was fabricated in the same manner as in Example 58, 
except that an air-knife coater and not a curtain coater was used in forming the heat-sensitive color-forming layer. 

35 

Example 67: 

[0245] A heat-sensitive recording material of Example 67 was fabricated in the same manner as in Example 63, 
except that a protective layer was provided. Precisely, using a curtain coater, a coating liquid for a protective layer 
40 mentioned below was applied onto the heat-sensitive color-forming layer before the heat-sensitive color-forming layer 
was calendered, and then dried to thereby form thereon a protective layer having a dry weight of 2 g/m 2 . After thus 
coated, the protective layer was then calendered. 

Preparation of coating liquid for protective layer> 

45 

[0246] First, in a sand mill, the compounds mentioned below were dispersed to prepare a pigment dispersion having 
a mean particle size of 2 u,m. On the other hand, 60 parts of water was added to 200 parts of a 15 % aqueous solution 
of urea phosphate-modified starch (Nippon Shokuhin Kako's MS4600) and 200 parts of a 15 % aqueous solution of 
polyvinyl alcohol (Kuraray's PVA-1 05), which was then mixed with the pigment dispersion prepared in the above. Then, 
50 this was further mixed with 25 parts of an emulsified dispersion of zinc stearate having a mean particle size of 0.15 
u.m (Chukyo Yushi's Hidorin F1 1 5), and 1 25 parts of a 2 % aqueous solution of sodium salt of 2-ethylhexyl sulfosuccinate 
to prepare a coating liquid for a protective layer. 
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[Composition of coating liquid for protective layer] 
[0247] 



Aluminium hydroxide (Showa Denko's Higilite H42, having a mean particle size of 1 ujn) 

Sodium polyacrylate 

Water 



40 parts 
1 part 
60 parts 



Example 68: 

[0248] A heat-sensitive recording material of Example 68 was fabricated in the same manner as in Example 58, 
except that the dispersion C was not used and the amount of the dispersion D used was 60 parts and not 50 parts. 

Example 69: 

[0249] A heat-sensitive recording material of Example 69 was fabricated in the same manner as in Example 58, 
except that the amount of the dispersion C used was 36 parts and not 120 parts and the amount of the dispersion D 
used was 120 parts and not 50 parts. 

Example 70: 

[0250] A heat-sensitive recording material of Example 70 was fabricated in the same manner as in Example 58, 
except that the dispersion E was not used. 

Comparative Example 6: 

[0251] A heat-sensitive recording material of Comparative Example 6 was fabricated in the same manner as in Ex- 
ample 58, exceptthatthe dispersion B used included2,2-bis(4-hydroxyphenyl)propane (bisphenol A) in place of N-(4-hy- 
droxyphenyl)-p-toluenesulfonamide. 

Example 71: 

[0252] A heat-sensitive recording material of Example 71 was fabricated in the same manner as in Example 58, 
exceptthatthe dispersion E used included 2,2'-methylenebis(4-methyl-6-tert-butylphenol) in place of 1 ,1 ,3-tris(2-me- 
thyl-4-hydroxy-5-tert-butylphenyl)butane. 

Example 72: 

[0253] A heat-sensitive recording material of Example 72 was fabricated in the same manner as in Example 58, 
except that the dispersion D was not used and the amount of the dispersion C used was 1 70 parts and not 1 20 parts. 

«Evaluation» 

[0254] The heat-sensitive recording materials of Examples 1 to 10 were tested for sensitivity, background fogging, 
image preservability and chemical resistance, and the test results are shown in Table 1 . The heat-sensitive recording 
materials of Examples 11 to 25 and Comparative Example 1 were tested for sensitivity, background fogging, image 
preservability, chemical resistance, contaminant deposition on thermal heads and abrasion of thermal heads, and the 
test results are shown in Table 2. The heat-sensitive recording materials of Examples 26 to 33 and Comparative Ex- 
ample 2 were tested for sensitivity, background fogging, image preservability and printability, and the test results are 
shown in Table 3. The heat-sensitive recording materials of Examples 34 to 48 and Comparative Example 3 were 
tested for sensitivity, background fogging, image preservability and inkjet ink resistance, and the test results are shown 
in Table 4. The heat-sensitive recording materials of Examples 49 to 57 and Comparative Examples 4 and 5 were 
tested for sensitivity, background fogging and image preservability, and the test results are shown in Table 5. The heat- 
sensitive recording materials of Examples 58 to 72 and Comparative Example 6 were tested for sensitivity, background 
fogging, image preservability, chemical resistance and sticking resistance, and the test results are shown in Table 6. 
[0255] The test methods are described below. 
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(1) Sensitivity: 

[0256] Using a printer equipped with a thermal head (Kyosera's KJT-216-8MPD1) and a pressure roll which was 
disposed just before the thermal head and applied a pressure of 1 00kg/cm 2 to the materials, the heat-sensitive record- 
5 ing materials were printed. The head voltage was 24 V; the pulse repetition period was 10 ms; and each sample to be 
printed was pressed against the pressure roll. The print density was measured with a Macbeth reflection densitometer, 
RD-918. The pulse width was 2.1 ms for Examples 1 to 10 and 26 to 72 and Comparative Examples 2 to 6, and was 
1 .8 ms for Examples 11 to 25 and Comparative Example 1 . 

10 (2) Background fogging: 

[0257] The heat-sensitive recording materials of Examples 1 to 25 and 34 to 72, and Comparative Examples 1 and 
3 to 6 were left at 60°C and 20 % RH for 24 hours; and those of Examples 26 to 33 and Comparative Example 2 were 
at 60°C and 30 % RH for 24 hours. After having been thus left, the density of the background was measured with a 
15 Macbeth reflection densitometer, RD-91 8. The samples having a lower value are better. 

(3) Image preservabillty: 

[0258] Using the same device under the same condition as in the above (1 ), the heal-sensitive recording materials 
20 were printed to record images thereon. After having been thus printed, those of Examples 1 to 25 and 34 to 72, and 
Comparative Examples 1 and 3 to 6 were left at 60°C and 20 % RH for 24 hours, while those of Examples 26 to 33 
and Comparative Example 2 were at 60°C and 30 % RH for 24 hours. Then, their image density was measured with 
a Macbeth reflection densitometer, RD-918. On the other hand, the heat-sensitive recording materials were also printed 
to record images thereon, using the same device under the same condition as in the above (1 ), and their image density 
25 was immediately measured without being aged. From the data, the image density retentiveness of the aged samples 
was obtained according to the following equation. The samples having a higher value of image density retentiveness 
have better image preservabillty. 

3Q Image preservabillty (%) 

= (image density after aged/image density not aged) x 100. 

(4) Chemical resistance: 

35 

[0259] Using a fluorescent ink pen (Zebra 2-Pink Fluorescent Pen from Zebra), an image was written on the surface 
of each heat-sensitive recording material. After left for 1 day, the materials were visually checked as to whether or not 
the background area was fogged and the image was kept stable, and were evaluated according to the following criteria. 

40 [Criteria for Evaluation] 

[0260] 

O : No fogging was present, and the image did not change. 
45 A: Some fogging was present, and the image changed somewhat thin. 

x : A lot of fogging were present, and the image almost disappeared. 

(5) Contaminant deposition on thermal head: 

so [0261] A roll of the heat-sensitive recording material to be tested was set in a facsimile (Sanyo Electric's SFX85). 
Using a No. 3 Chart by the Electronic Image Society of Japan as a test chart, an image was printed on the roll of about 
1 00 m. Thereafter, the thermal head was checked for contaminant deposition thereon. The materials thus tested were 
evaluated according to the following criteria. 

55 
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[Criteria for Evaluation] 
[0262] 

O : Little contaminant deposition was found on the thermal head, and no void defects were seen fn the prints. 
A\ Some contaminant deposition was found on the thermal head, but no void defects were seen in the prints, 
x : Much contaminant deposition was found on the thermal head : and some void defects were seen in the prints. 

(6) Abrasion of thermal head: 

[0263] A4-size sheets of the heat-sensitive recording material to be tested were set in a word processor (Toshiba's 
Rupo JV), and using a test chart having an image in 20 % of the test chart, the image was printed on 1000 sheets of 
the material. After this, the serial thermal head was checked for the level of abrasion. The materials thus tested were 
evaluated according to the following criteria. 

[Criteria for Evaluation] 

[0264] 

O : The thermal head abraded little, and no void defects were seen in the prints. 
A: The thermal head abraded a little, but no void defects were seen in the prints, 
x: The thermal head much abraded, and some void defects were seen in the prints. 

(7) Printability (print strength): 

[0265] Using an Rl tester (Akari Seisakusho's RI-3 Model), 1 g of ink (Toka's SMX Tackgreat Ink 1 5) was transferred 
onto each heat-sensitive recording material. With that, the ink-transferred surface of the material was visually checked 
for surface delamination. The materials thus tested were evaluated according to the following criteria. 

[Criteria for Evaluation] 

[0266] 

OO: No surface delamination was found on the ink-transferred surface. 

O : Some surface delamination was found on the ink-transferred surface, but the surface condition was good, 
x : The ink-transferred surface was delaminated, and the materials are unacceptable for practical use. 

(8) Inkjet ink resistance: 

[0267] Using an inkjet printer (Epson MJ930C), an image was printed on printing paper in a mode of high-quality 
printing. On the other hand, the heat-sensitive recording material to be tested was printed thereon in the same manner 
as in the test <1 > for sensitivity. The image-printed surface of the former was kept in contact with that of the latter, at 
25°C for 48 hours. After this, the image density of the heat-sensitive recording material was measured with Macbeth 
RD918. In addition, the image density of the heat-sensitive recording material not kept in contact with the inkjet printed 
paper was also measured. From the data, obtained was the ratio of the image density of the sample kept in contact 
with the inkjet printed paper to that of the sample not kept in contact with it. This indicates the image density retentive- 
ness of the sample kept in contact with the inkjet printed paper. The samples having a larger value of the ratio have 
better retention of inkjet ink. 

(9) Sticking resistance: 

[0268] The heat-sensitive recording material to be tested was set in a facsimile (Sanyo Electric's SFX85), and using 
a test chart, No. 3 Chart by the Electronic Image Society of Japan, an image was printed thereon. While driven, the 
facsimile was checked for noises. The prints were visually checked for void defects. Based on these, the materials 
tested were evaluated according to the following criteria. 
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[Criteria for Evaluation] 
[0269] 

O : There was no noise except the printing beat, and no void defects were seen in the prints. 
A: There was some noise, and some void defects were seen in the prints. 

x : There was much noise (as the material stuck to the head), and many void defects were seen in the prints. 



Table 1 





Sensitivity 


Background Fogging 


Image Preservability 


Chemical Resistance 


Example 1 


1.33 


0.08 


85 % 


O 


Example 2 


1.30 


0.08 


83% 


O 


Example 3 


1.31 


0.09 


79% 


O 


Example 4 


1.30 


0.09 


82 % 


o 


Example 5 


1.30 


0.07 


78% 


o 


Example 6 


1.25 


0.10 


65% 


o 


Example 7 


1.26 


0.08 


78% 


o 


Example 8 


1.30 


0.08 


40% 


A 


Example 9 


1.24 


0.13 


32% 


A 


Example 1 0 


1.25 


0.14 


58% 


o 



[0270] From Table 1 , it is understood that the heat-sensitive recording materials of Examples 1 to 8 of the invention 
all have high sensitivity, good background fogging resistance, good color image preservability and good chemical 
resistance. When the data in Examples 1 to 5 are compared with those in Examples 6 and 7, it is understood that the 
heat-sensitive recording materials in which the ratio by weight, i/p x 100, of the sensitizer (i) to the electron-receiving 
compound (p) falls between 75 and 200 % have better image preservability. When the data in Examples 1 to 5 are 
compare with those in Example 8, it is understood that the heat-sensitive recording materials including, as the electron- 
donating leuco-dye, any of 2-anilino-3-methyl-6-diethylaminofluoran, 2-anilino-3-methyl-6-(N-ethyl-N-isoamylamino) 
fluoran or 2-anilino-3-methyl-6-(N-ethyl-N-propylamino)fluoran have better image preservability and better chemical 
resistance. 

[0271] From Table 1, it is understood that none of the sensitivity, the background fogging resistance, the image 
preservability and the chemical resistance of the heat-sensitive recording material of Example 9 which includes, as 
the sensitizer, stearic acid amide was satisfactory. It is also understood that the sensitivity of the heat-sensitive recording 
material of Example 10 which includes, as the sensitizer, p-benzylbiphenyl is also not good. 



Table 2 





Sensitivity 


Background 
Fogging 


Image 

preservability 


Chemical 
Resistance 


Contaminant 
Deposition on 
Head 


Abrasion of 
Head 


Example 11 


1.30 


0.08 


85 


O 


O 


O 


Example 12 


1.29 


0.08 


83 


O 


O 


O 


Example 13 


1.31 


0.09 


80 


O 


O 


O 


Example 14 


1.31 


0.08 


84 


O 


O 


o 


Example 15 


1.28 


0.07 


79 


O 


O 


o 


Example 16 


1.30 


0.10 


80 


O 


A 


o 


Example 17 


1.27 


0.08 


76 


o 


O 


o 


Example 18 


1.28 


0.08 


80 


o 


O 


o 
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Tabic 2 (continued) 





Sensitivity 


Background 
Fogging 


Image 

preservability 


Chemical 
Resistance 


Contaminant 
Deposition on 
Head 


Abrasion of 
Head 

> 


Example 19 


1.30 


0.08 


81 


O 


A 


O 


Example 20 


1.30 


0.10 


78 


o 


A 


O 


Example 21 


1.27 


0.08 


75 


o 


O 


o 


Example 22 


1.26 


0.08 


65 


o 


O 


o 


Example 23 


1.27 


0.09 


76 


o 


A 


o 


Example 24 


1.23 


0.10 


74 


o 


A 


X 


Example 25 


1.22 


0.10 


76 


o 


X 


O 


Comparative 
Example 1 


1.30 


0.08 


43 


X 


O 


O 



[0272] From Table 2, it is understood that the heat-sensitive recording materials of Examples 11 to 23 all have high 
sensitivity, good background fogging resistance, good image preservability and good chemical resistance, and they 
leave little contaminants on heads and do not abrade heads. In particular, those in which the amount of the inorganic 
pigment falls between 50 and 250 % of the electron-receiving compound therein are better than the others. When 
Example 11 is compared with Example 22, it is understood that the undercoat layer formed by the use of a blade coater 
enhances the image preservability of the recording material. 

[0273] The heat-sensitive recording materials of Examples 24 and 25 and Comparative Example 1 are inferior to 
those of Examples 11 to 23 in point of some of their properties. In particular, the image preservability of the material 
including, as the electron-receiving compound, bisphenol A is extremely poor. 

Table 3 





Sensitivity 


Background Fogging 


Image Preservability 


Printability 


Example 26 


1.28 


0.08 


80 


O 


Example 27 


1.25 


0.07 


85 


OO 


Example 28 


1.28 


0.08 


83 


OO 


Example 29 


1.27 


0.07 


84 


OO 


Example 30 


1.26 


0.08 


83 


OO 


Example 31 


1.25 


0.08 


81 


OO 


Example 32 


1.25 


0.12 


75 


X 


Example 33 


1.19 


0.11 


77 


o 


Comparative Example 2 


1.33 


0.10 


50 


o 



45 

[0274] From Table 3, it is understood that the heat-sensitive recording materials, in which N-(4-hydroxyphenyl)-p- 
toluenesulfonamide was used as the electron-receiving compound and in which the degree of saponification and the 
degree of polymerization of the adhesive were within the range of the present invention, all have high sensitivity, good 
background fogging resistance, good image preservability and good printability. In particular, those of Examples 27 to 
so 30 which include PVA having a high degree of polymerization have especially good printability. 

[0275] However, the heat-sensitive recording materials of Examples 32 and 33 which include PVA having a degree 
of saponification of smaller than 85 mol% are not so good in point of the sensitivity and the printability. The heat- 
sensitive recording material of Comparative Example 2 which includes, as the electron- receiving compound, bisphenol 
A is extremely bad in point of the image preservability. 
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Table 4 





Sensitivity 


Background Fogging 


Image Preservability 


Inkjet Ink Resistance 


Example 34 


1.23 


0.09 


85 


8,8 


Example 35 


1.25 


0.08 


87 


90 


Example 36 


1.26 


0.09 


86 


92 


Example 37 


1.25 


0.08 


87 


93 


Example 38 


1.23 


0.08 


88 


95 


Example 39 


1.23 


0.08 


87 


94 


Example 40 


1.25 


0.08 


85 


95 


Example 41 


1.25 


0.08 


87 


95 


Example 42 


1.26 


0.08 


88 


96 


Example 43 


1.29 


0.08 


90 


97 


Example 44 


1.26 


0.07 


88 


98 


Example 45 


1.26 


0.08 


90 


97 


Example 46 


1.26 


0.08 


91 


98 


Example 47 


1.25 


0.08 


88 


95 


Comparative Example 3 


1.28 


0.10 


50 


50 


Example 48 


1.28 


0.08 


80 


78 



[0276] As is obvious from Table 4, the heat-sensitive recording materials that include, as the electron-receiving com- 
pound, N-(4-hydroxyphenyl)-p-toluenesulfonamide, and have a protective layer including an inorganic pigment and a 
water-soluble polymer all have high sensitivity, good background fogging resistance, good image preservability and 
good inkjet ink resistance. However, the heal-sensitive recording material of Comparative Example 3 which has the 
same protective layer as in those but includes, as the electron -receiving compound, bisphenol A is not good in point 
of the inkjet ink resistance, the background fogging resistance and the image preservability. The heat-sensitive record- 
ing material of Example 48 which includes the electron -receiving compound defined herein but does not has a protective 
layer is not so good in point of the image preservability and the inkjet ink resistance, through its sensitivity is high and 
its background fogging resistance is good. 



Table 5 





Sensitivity 


Background Fogging 


Image Preservability 


Example 49 


1.25 


0.09 


80 


Example 50 


1.25 


0.07 


85 


Example 51 


1.25 


0.07 


83 


Example 52 


1.29 


0.07 


84 


Example 53 


1.28 


0.07 


83 


Example 54 


1.28 


0.06 


85 


Example 55 


1.27 


0.06 


83 


Example 56 


1.25 


0.07 


83 


Comparative Example 4 


1.30 


0.12 


30 


Example 57 


1.25 


0.07 


85 


Comparative Example 5 


1.30 


0.08 


50 



[0277] As is obvious from the data in Table 5, the heat-sensitive recording materials of the invention all have high 
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sensitivity, good background fogging resistance and good color image preservability, though having, as the support, 
recycled paper consisting essentially of waste pulp. As opposed to these, the material having, as the support, such 
recycled paper but including, as the developer, bisphenol A is not good in point of the background fogging resistance 
and the image preservability. Even though its support is made of woodfree paper, the material including, as the devel- 
oper, bisphenol A is often not good in point of the image preservability. ' 



Table 6 



- 


Sensitivity 


Background 
Fogging 


Image 

Preservability 


Chemical 
Resistance 


Sticking 
Resistance 


Example 58 


1.31 


0.07 


88 


O 


O 


Example 59 


1.29 


0.07 


86 


O 


0 


Example 60 


1.27 


0.07 


87 


O 


o 


Example 61 


1.28 


0.08 


86 


O 


o 


Example 62 


1.28 


0.08 


70 


o 


0 


Example 63 


1.28 


0.06 


71 


A 


o 


Example 64 


1.27 


0.08 


88 


o 


A 


Example 65 


1.28 


0.06 


61 


o 


0 


Example 66 


1.28 


0.08 


87 


A 


o 


Example 67 


1.25 


0.08 


92 


o 


0 


Example 68 


1.22 


0.12 


30 


A 


o 


Example 69 


1.24 


0.09 


38 


A 


0 


Example 70 


1.21 


0.09 


28 


A 


o 


Comparative 
Example 6 


1.32 


0.08 


70 


X 


A 


Example 71 


1.28 


0.08 


32 


A 


X 


Example 72 


1.18 


0.08 


85 


O 


o 



[0278] From Table 6, it is understood that the heat-sensitive recording materials of Examples 58 to 66 of the invention 
all have high sensitivity, good background fogging resistance, good color image preservability, good chemical resist- 
ance and good sticking resistance. 

[0279] The data in Example 58 are compared with those in Examples 63 and 65, and it is understood that, when the 
amount of the image stabilizer in the heat-sensitive recording materials is not smaller than 1 0 parts by weight, especially 
not smaller than 20 parts by weight relative to the electron-donating leuco-dye therein, the image preservability and 
the chemical resistance of the materials are especially good. The data in Example 58 are compared with those in 
Example 64, and it is understood that, when the image stabilizer content of the heat-sensitive recording material is not 
larger than 60 parts by weight, the sticking resistance thereof is especially good. 

[0280] When the data in Example 58 are compared with those in Example 66, it is understood that the heat-sensitive 
recording material in which the heat-sensitive color-forming layer was formed by the use of a curtain coater has higher 
sensitivity, better background fogging resistance and better image preservability. 

[0281] When the data in Example 63 are compared with those in Example 67, it is understood that the heat-sensitive 
recording material coated with a protective layer has better image preservability and better chemical resistance. 
[0282] As opposed to these, the heat-sensitive recording material of Example 68 not including 2-benzyloxynaphtha- 
lene is not good in point of the background fog resistance and the image preservability, as in Table 6. The heat-sensitive 
recording material of Example 69 in which the ratio by weight of 2-benzyloxynaphthaIene to methylolstearic acid amide 
does not fall between 95/5 and 40/60 is not so good in point of the image preservability. The heat-sensitive recording 
material of Example 70 which does not include an image stabilizer is not also so good in point of the image preservability. 
[0283] The heat-sensitive recording material of Comparative Example 6 which includes, as the electron-receiving 
compound, bisphenol A is not good in point of the image preservability and the sticking resistance, and, in addition, 
its chemical resistance is extremely poor. The heat-sensitive recording material of Example 71 in which the image 
stabilizer is neither 1,1 ,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane nor 1 ,1 ,3-tris(2-methyl-4-hydroxy-5-cy- 



33 



EP1 195 260 A2 



clohexylphenyl)butane is not so good in point of the image preservability and the sticking resistance. 



Claims 

1. A heat-sensitive recording material comprising support having disposed thereon a heat-sensitive color-forming 
layer that includes an electron-donating leuco-dye and an electron -receiving compound, wherein the heat -sensitive 
color-forming layer includes N-(4-hydroxyphenyl)-p-toluenesulfonamide as the electron-receiving compound and 
includes a sensitizer of 2-benzyloxynaphthalene. 

2. The heat-sensitive recording material of claim 1 , wherein the amount of the sensitizer is 75 to 200 parts by weight 
relative to 1 00 parts by weight of the N-(4-hydroxyphenyl)-p-toluenesulfonamide. 

3. The heat-sensitive recording material of claim 1 , wherein the electron-donating leuco-dye is at least one selected 
from 2-anilino-3-methyl-6-diethylaminofluoran } 2-anilino-3-methyl-6-(N-ethyl-N-isoamytamino)fluoran and 2-ani- 
lino-3-methyl-6-(N-ethyl-N-propylamino)fluoran. 

4. A heat-sensitive recording material comprising a support having disposed thereon a heat-sensitive color-forming 
layer thai includes an eleclron-donating leuco-dye and an electron-receiving compound, wherein the heat-sensitive 
color-forming layer includes N-(4-hydroxyphenyl)-p-toluenesulfonamide as the electron-receiving compound and 
includes an inorganic pigment of calcite-type precipitated calcium carbonate light and/or aluminium hydroxide. 

5. The heat-sensitive recording material of claim 4, wherein the amount of the inorganic pigment is 50 to 250 parts 
by weight relative to 100 parts by weight of the electron- receiving compound. 

6. The heat-sensitive recording material of claim 4, wherein the inorganic pigment has a volume-average particle 
size of 0.6 to 2.5 ujti. 

7. The heat-sensitive recording material of claim 4, wherein the support has an undercoat layer including calcined 
kaolin with a degree of oil absorption of the calcined kaolin being 70 to 80 ml/100 g when measured according to 
JIS-K5101, and the undercoat layer is formed by blade coating. 

8. A heat-sensitive recording material comprising a support having disposed thereon a heat-sensitive color-forming 
layerthat includes an electron-donating leuco-dye and an electron-receiving compound, wherein the heat-sensitive 
color-forming layer includes N-(4-hydroxyphenyl)-p-toluenesulfonamide as the electron-receiving compound and 
includes an adhesive of polyvinyl alcohol having a degree of saponification of 85 to 99 mol% and a degree of 
polymerization of 200 to 2000. 

9. The heat-sensitive recording material of claim 8, wherein the amount of the polyvinyl alcohol is 70 to 200 parts by 
weight relative to 100 parts by weight of the electron-donating leuco-dye. 

10. The heat-sensitive recording material of claim 8, wherein the polyvinyl alcohol comprises at least one selected 
from sulfo-modified polyvinyl alcohol, diacetone-modified polyvinyl alcohol and acetoacetyl -modified polyvinyl al- 
cohol. 

11. A heat -sensitive recording material comprising a support having disposed thereon a heat-sensitive color-forming 
layer that includes an electron-donating leuco-dye and an electron-receiving compound, with a protective layer 
being disposed on the heat-sensitive color-forming layer, wherein the heat-sensitive color-forming layer includes 
N-(4-hydroxyphenyl)-p-toluenesulfonamide as the electron-receiving compound and the protective layer includes 
an inorganic pigment and a water-soluble polymer. 

12. The heat-sensitive recording material of claim 11 , wherein the inorganic pigment comprises aluminium hydroxide 
and/or kaolin. 

13. The heat-sensitive recording material of claim 11 , wherein the water-soluble polymer comprises at least one se- 
lected from polyvinyl alcohol, oxidized starch and urea phosphate-modified starch. 

14. The heat-sensitive recording material of claim 11 , wherein the water-soluble polymer includes polyvinyl alcohol, 
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and oxidized starch and/or urea phosphate-modified starch in a ratio by weight falling between 90/10 and 10/90. 

15. The heat-sensitive recording material of claim 11 , wherein the inorganic pigment comprises aluminium hydroxide 
having a mean particle size of 0.5 to 0.9 urn. 

16. The heat-sensitive recording material of claim 11, wherein the polyvinyl alcohol comprises at least one selected 
from silicon-modified polyvinyl alcohol, diacetone-modified polyvinyl alcohol, acetoacetyl-modified polyvinyl alco- 
hol and amide-modified polyvinyl alcohol. 

17. A heat-sensitive recording material comprising a support having disposed thereon a heat-sensitive color-forming 
layerthat includes an electron-donating leuco-dye and an electron-receiving compound, wherein the heat-sensitive 
color-forming layer includes N-(4-hydroxyphenyl)-p-toluenesuffonamide as the electron-receiving compound and 
the support comprises essentially waste pulp. 

18. The heat-sensitive recording material of claim 17, wherein the heat-sensitive color-forming layer further includes 
a basic pigment. 

19. The heat-sensitive recording material of claim 17, wherein the basic pigment comprises at least one selected from 
burr-like calcium carbonate, aluminium hydroxide, basic magnesium carbonate and magnesium oxide. 

20. A heat-sensitive recording material comprising a support having disposed thereon a heat-sensitive color-forming 
layerthat includes an electron-donating leuco-dye and an electron-receiving compound, wherein the heat-sensitive 
color-forming layer includes N-(4-hydroxyphenyl)-p-toIuenesulfonamide as the electron-receiving compound, and 
includes, as a sensitizer, 2-benzyloxynaphthalene and methylolstearic acid amide, with a ratio (x/y) of the 2-ben- 
zyloxynaphthalene (x) to the methylolstearic acid amide (y) being 95/5 to 40/60, and includes, as an image stabi- 
lizer, 1,1 ,3-tris(2-methyl-4-hydroxy-5-tert-butylphenyl)butane and/or 1 ,1 ,3-tris(2-methyf-4-hydroxy-5-cyclohexyl- 
phenyl)butane. 

21. The heat-sensitive recording material of claim 20, wherein the amount of the image stabilizer is 10 and 100 parts 
by weight relative to 100 parts by weight of the electron -donating leuco-dye. 
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(54) Heat-sensitive recording material 

(57) A heat-sensitive recording material formed of a 
support having disposed thereon a heat-sensitive color- 
forming layer that includes an electron-donating leuco- 
dye and an electron -receiving compound, with the heat- 
sensitive color-forming layer including, N-(4-hydroxy- 
phenyl)-p-toluenesulfonamide as the electron-donating 
leuco-dye. The heat-sensitive color-forming layer may 
include 2-benzyloxynaphthalene or a combination of 
2-benzyloxynaphthalene and methylolstearic acid 
amide as a sensitizer, calcite-type precipitated calcium 
carbonate light and/or aluminium hydroxide as an inor- 
ganic pigment, polyvinyl alcohol having a degree of sa- 
ponification of 85 to 99 mol% and a degree of polymer- 



ization of from 200 to 2000 as an adhesive, and 1,1 ,3-tris 
(2-methyl-4-hydroxy-5-tert-butylphenyl)butane and/or 
1 ,1 ,3-tris(2-methyl-4-hydroxy-5-cyclohexylphenyl)bu- 
tane as an image stabilizer. When the layer includes 
2-benzyloxynaphthalene and methylolstearic acid 
amide, a ratio (x/y) of 2-benzyloxynaphthalene (x) to 
methylolstearic acid amide (y) is preferably 95/5 to 
40/60. The support can be essentially waste pulp. The 
heat-sensitive recording material of the present inven- 
tion may additionally include a protective layer including 
an inorganic pigment and a water-soluble polymer. 
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